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(S4)Tifle: PROIEASE INHmiTORS 



(57) Abstract 

The present invention provides diacyl hydrazine compounds, and pharmace ut icaH y acceptable salts, hydrates and solvates theieof. 
which inhibit proteases, induding cathepsin K, phannaoeutical oxnpositions of such compounds, novel intermediates of such compounds, 
and methods for treating diseases of excessive bone loss or cartilage or matrix degradation, including osteoporosis; gingival disease including 
gingivitis and periodontitis: arthritis, more specifically, osteoaithiitis and iheumatoid anfaritis; Paget's disease; hypeicalcemia of malignancy; 
and metabolic bone disease, comprising inhibiting said banc loss or ei^^xssive cartilage or matrix degradation 1^ administering to a patient 
in need thereof a compound of the present invention. 
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PROTEASE INHIBITORS 

FIELD OF THE INVENTION 

This invendoD relates in geneal to diacyl hydrazine protease inhibitors, 
S particularly such inhibitors of cysteine and serine proteases, more particularly compounds 
which inhibit cysteine proteases, even more particularly compounds which inhibit cysteine 
proteases of the papain superfamily , yet more particularly con^unds which inhibit 
cysteine proteases of the cathepsin family, most particularly conq>ounds which inhibit 
^ ^^^sin jC__Such compounds are particularly useful for treating disea ses in which 
10 c ysteine proteasMLareJm)!^^ diseases of excessive bone or cartilage loss, 

e.g., osteoporosis, periodontitis, and aithritis. 



BACKGROUND OF THE INVENTION 

Cathq»sins are a family of enzymes which are part of the papain superfamily of 
15 cysteine proteases. Cathepsim B, H, L, N and S have been described in the lit^aiure. 
Recently, cathepsin K polypeptide and the cDNA encoding such polypeptide were 
disclosed in U.S. Patent No. 5,501,969 (called cathepsin O therein). Cathepsin K has been 
recently expressed, purified, and characterized. Bossard, M. J., et al., (1996) J. BioL Chenu 
271, 12517-12524; Drake, F.H., et al., (1996) J. Biol Chenu 111, 12511-12516; Bromme, 
20 D., et al., (1996) /. Biol Chem. 271. 2126-2132. 

Cathepsin K has been variously denoted as cathepsin O or cathepsin 02 in the 
. literature. The designation cathepsin K is considered to be the more appropriate one. 

Cathq>sins function in the normal physiological process of protein degradation in 
animals, inclu ding humans, e.g., in the degradation of connective tissue. However, elevated 
25 levels of these enzymes in the body can result in pathological conditions leading to disease. 
Thus, cathepsins have been implicated as causative agents in various disease states, 
including but not limited to, infections by Pneumocystis carinii, trypsanoma cruzi, 
trypsanoma brucei brocei, and Crithidia fiisiculata; as well as in schistosomiasis, malaria, 
tumor metastasis, metachromatic leukodystrophy, muscular dystrophy, amytrophy, and the 
30 like. See International Publication Number WO 94/04172, published on March 3, 1994. 
and references cited thmin. See also European Patent Application EP 0 603 873 Al, and 
references cited thmin. Two bacterial cysteine proteases from P. gingivallis, called 
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gingipains, have been implicated in the pathogenesis of gingivitis. Potempa, J., et al. 
(1994) Perspectives in Drug Discovery and Design^ 2, 445-458. 

Cathepsin K is believed to play a causative role in diseases of excessive bone or 
cartilage loss. Bone is composed of a protein matrix in which spindle- or plate-shaped 
5 crystals of hydroxyapatite are incorporated. Type I collagen represents the major straoural 
protein of bone comprising approximately 90% of the protein matrix. Hie remaining 10% 
of matrix is composed of a number of non-coUagenous proteins, including osteocalcin, 
proteoglycans, osteopontin, osteonectin, throrabospondin, fibronectin, and bone 
sialoprotein. Skeletal bone undergoes remodelling at discrete foci throughout life. These 

10 foci, or remodelling units, undergo a cycle consisting of a bone resorption phase followed 
by a phase of bone replacement. 

Bone resorption is carried out by osteoclasts, which are multinuclear cells of 
hematopoietic lineage. The osteoclasts adhere to the bone surface and form a tight sealing 
zone, followed by extensive membrane ruffling on their apical (i.e., resorfoing) surface. 

15 This creates an enclosed extracellular compartment on the bone surface that is acidified by 
proton pumps in the mfFled membrane, and into which the osteoclast secretes proteolytic 
enzymes. The low pH of the compartment dissolves hydroxyapatite crystals at the bone 
surface, while the proteolytic enzymes digest the protein matrix. In this way, a resorption 
lacuna, or pit, is formed. At the end of this phase of the cycle, osteoblasts lay down a new 

20 protein matrix that is subsequendy mineralized. In several disease states, such as 
osteoporosis and Pager's disease, the normal balance between bone resorption and 
formation is disnq>ted, and there is a net loss of bone at each cycle. Ultimately, this leads 
to weakening of the bone and may result in increased fracture risk with minimal trauma. 
Several published studies have demonstrated that inhibitors of cysteine proteases 

25 are effective at inhibiting osteoclast-mediated bone resorption, and indicate an essential 
role for a cysteine proteases in bone resorption. For example, Delaisse, et aL, BiochenL J., 
1980, /92. 365, disclose a series of protease inhibitors in a mouse bone organ culture 
system and suggest that inhibitors of cysteine proteases (e.g., leupqitin, Z-Phe-AlarCHN2) 
{ffievent bone resorption, while serine protease inhibitors were ineffective. Delaisse, et al., 

30 BiodienL Biopkys, Res, Comnmn., 1984, 725, 441, disclose that E-64 and leupeptm are also 
effective at pievrating bone resorption in vtva, as measured by acute changes in serum 
calcium in rats on calcium deficient diets. Lmier, et al., J. Bone Min. Res.^ 1992, 7, 433, 
disclose that cystatin, an autogenous cysteine protease inhibitor, inhibits PTH stimulated 
bone resorption in mouse calvariae. Odier studies, such as by Delaisse, et aL, Bone, 1987. 
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8, 305, HiU, et al,, 7. Cell Biocherru, 1994, 56, 1 18, and Everts, et aL, J. Cell PhysioL 
1992, ISO, 22 1» also report a correlation between inhibition of cysteine protease activity 
and bone resorption. Tezuka^ et al, J. Biol Chem., 1994, 269. 1 106, Inaoka, et aL, 
Biochem. Biophys. Res. Commun., 1995, 206, 89 and Shi, et ai, FEBSLett,, 1995, 357, 129 
5 disclose that under normal conditions cathepsin K, a cysteine protease, is abundantly 
expressed in osteoclasts and may be the major cysteine protease present in these cells. 

The abundant selective expression of cathepsin K in osteoclasts strongly suggests 
that this enzyme is essential for bone resorption. Thus, selective inhibition of cathepsin K < 
may provide an effective treatment for diseases of excessive bone loss, including, but not 

10 limited to, osteoporosis, gingival diseases such as gingivitis and periodontitis, Paget's 
disease, hypercalcemia of malignancy, and metabolic bone disease. Cathepsin K levels 
have also been demonstrated to be elevated in chondroclasts of osteoarthritic synovium. 
Tlius, selective inhibition of cathepsin K may also be useful for treating diseases of 
excessive cartilage or matrix degradation, including, but not limited to, osteoarthritis and 

15 rheumatoid arthritis. Metastatic neoplastic cells also typically express high levels of 
proteolytic enzymes that degrade the surrounding matrix. Thus, selective inhibition of 
cathepsin K may also be useful for treating certain neoplastic diseases. 

Several cysteine protease inhibitors are known. Pahner, (1995) /. Med Chem., 38, 
3193, disclose certain vinyl sulfones which irreversibly inhibit cysteine proteases, such as 

20 the cathqpsins L, S, 02 and cruzain. Other classes of compounds, such as aldehydes, 
nitriles, a-ketocarbonyl compounds, halomethyl ketones, diazon^thyl ketones, 
(acyloxy)niethyl ketones, ketomethylsulfonium salts and epoxy succinyl compounds have 
also been r^rted to inhibit cysteine proteases. See Palmer, id, and references cited 
therein. 

25 U.S. Patent No. 4,518^28 discloses peptidyl fluotomethyl ketones as irreversible 

inhibitors of cysteine inotease. Published International Patent i^lication No. WO 
94/04172, and European FaXem ^plication Nos. EP 0 525 420 Al, EP 0 603 873 Al, and 
EP 0 61 1 756 A2 describe alkoxymethyl and mercqytomethyl ketones which inhibit the 
cysteine proteases calfaq>siiis B, H and L. International Pmmt Application No. 

30 PCTAJS94A)8868 and European Patent Application No. EP 0 623 592 Ai describe 
alkoxymethyl and meic^itomethyl ketones which inhibit die cysteine protease IL*lb 
convertase. Alkoxymethyl and morcaptometfayl ketones have also been described as 
inhibitors of the serine protease kininogmase (btemational Patent Application No. 
PCT/GB91/01479). 
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10 



Azapeptides which are designed to deliver the azaamino acid to the active site of 
serine proteases, and which possess a good leaving group^ arc disclosed by Elmore et al.. 
Biochem, X, 1968, 107, 103, Garker^ra/., Biochem, 7., 1974, 139, 555. Gray etoL, 
Tetrahedron, 1977, 33, 837, Gupton et aL, J, Biol. ChenL, 1984, 259, 4279, Powers et aL, J, 
Biol. ChetTL, 1984, 259, 4288, and are known to inhibit serine proteases. In addition, 
Magrath et al,, /. Med. Chenu, 1992, 35, 4279, Baggio et al.. Biochemistry, 1996, 35, 3551 
and Xing et al., J. Me± Chenu 1998, 41, 1344 discloses certain azapeptide esters as 
cysteine protease inhibitors. 

Diacyl carbohydrazides have recently been disclosed as inhibitors of cathepsin K 
by Thompson et al., Proc. NaxL Acad. ScL, USA., 1997, 94, 14249 and in International 
Patent Application No. WO 97/16433. 

Antipain and leupeptin are described as reversibl e inhibitor s of cysteine protease in 
McConnell et al., / Med. Chenu, 33, 86; and also have been disclosed as inhibitors of 
(^^™e^^^ji:Umezawa el al., 45 Meth. EnzymoL 678, E64 and its synthetic analogs 
15 are also well-known cysteine protease inhibitors (Barrett, Biochem. J., 201, 189, and 
Grinde, Biochem. Biophys. Acta, , 701, 328). 

Thus, a stmcturally diverse variety of cysteine protease inhibitors have been 
identified. However, these known inhibitors are not considered suitable for use as 
ther^utic agents in animals, especially humans, because they suffer from various 
20 shortcomings. These shortcomings include lack of selectivity, cytotoxicity, poor solubUity, 
and overly rapid plasma clearance. A need therefore exists for methods of treating diseases 
caused by pathological levels of cysteine proteases, including cathepsins, especially 
cathepsin K, and for novel inhibitor compounds useful in such methods. 

We have now discovered a novel class of ^iaqdcar bohydrazi d^ compounds which 
25 are protease inhibitors, most particulariy of cathepsin K. 

SUMMARY OF THE INVENTION 

An object of the present invration is to provide diacyl hydrazine protease 
inhibitors, particularly such inhibitors of cysteine and serine proteases, more particularly 
30 such compounds which inhibit cysteine proteases, evra more particularly such compounds 
which inhibit cysteine proteases of the papain superfamily, yet more particularly such 
conqKNmds which tnUhit cysteine proteases of the cathepsin family, most particularly such 
compounds which inhibit cathepsin K, and which are useful for treating diseases which 
may be therapeutically modified by altering the activity of such proteases. 
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Accordingly, in the first aspect, this invention provides a compound accoiding to 
Formula L 

In another aspect, this irkvention provides a pharmaceutical composition comprising 
a compound according to Formula I and a phaimaceutically acceptable carrier, diluent or 
S excipient. 

In yet another aspect, this invention provides intermediates useful in the 
preparation of the compounds of Formula I. 

In still another aspect, this invention provides a method of treating diseases in 
which the diseased pathology may be therapeutically modified by inhibiting proteases, 
10 particularly cysteine and serine proteases, more particulariy cysteine proteases, even more 
particularly cysteine proteases of die papain superfamily, yet more particularly cysteine 
proteases of the cathepsin family, most particularly cathepsin K. 

In a particular aspect, the compounds of diis invention are especially useful for 
treating diseases characterized by bone loss, such as osteoporosis and gingival diseases, 
15 such as gingivitis and periodontitis, or by excessive cartilage or matrix degradation, such as 
. . osteoarthritis and rheumatoid arthritis. . 

DETAILED DESCRIPTION OF THE INVENTION 

The present invention provides compounds of Formula I: 




I 



wherein: 

25 L is selected from the group consisting of :C2.6alkyl, Ar-Co.5alkyl, Het-Co^galkyl, 

CH(R4)NR5r6 CH(R^)Ar, CH(R4)OAr', and Nr4r7; 

X. Y, Z are independendy selected from the group consisting of: N. O, S and CR^O, 
provided diat at least two of X, Y and Z are heteroatoms and at least one of X, Y and Z is 
N, or one of X, Y and Z is C=N, C=C or N=N and the other two are 01^ or N. provided 
30 that X, Y and Z together comprise at least two N; 

- indicates a single or double bond in the five-membered heterocycle; 
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R*. R'. r2, r5, rIO, r12^ r16 and are independendy selected from the 
consisting of: H, Ci^kyl, C2.6alkenyl, Ar-CQ^yl, and Het-C().6alkyl; 

r3 is selected from the group consisting of: C3.ffSkyl Ar, Het. CH(R1 l)Ar, 
CH(R1 l)OAr, NRl »rI2 qkrI »)NR12r13; ^ 



5 




R*. r1 ^ and r15 are indepoidently selected from die group consisting of: H, C]. 
fialkyl, C2.6alkenyl. C2.6alkynyl. C3.iicycloalkyl-Co.6-alkyl, Ar-Co-6alkyl. Ar-C2- 
galkenyl, Ar-C2^ynyl. Het-Co.5alkyl, Het-C2.^alkenyl, ibst-C2.6^y^> Ci^yl 
optionaUy sabstitoted by OR* SR8 NR8r9 N(R')CX)2R'. C02R*. CX)NR10r1 1^ and 
10 N(0=NH)NH2: 

r6 and RI3 aie independendy selected firom die group consisting of: R^^. 
R»4C(0). Rl4c(S). R»4oC(0). and R»40C(0)NR9cH(R15)(C0): 

R^ is selected from the group craisisting of: Ci.(alkyl, Ci.galkenyl, C3. 
gcycloallgrl-Co^-alkyl. Ar-Cb^alkyU and Het-<:^allcyl: 
15 r4 and r7 may be combined to fonn a 3-7 membered monocyclic or 7-10- 

membeied bicyclic caifoocyclic or heterocyclic ring, optionally substituted with 1-4 of C|. 
eallcyl. Ar-CQ^^alkyU Het-Co^alkyl, Ci^galkoxy, Ar-Co.ffXkoxy, Het-CQ^alkoxy, OH. 
(CH2)i.6NR8r^ 0(CH2)i^8r9; 

R^and R^ are independently selected from the group consisting of: H, Ci^galkyl, 
20 C2.6alkenyU Ar<:o.6alkyl Het-Co-6alkyl. and Rl6Rl7NC2.6alkyl; 

R^"* is selected from the group consisting of: Ci.galkyl C2-6aIkenyl, Ar-Cg, 
6alkyl, and Hei-C()-6^1^^1i 

and pharmaceuticaliy acceptable salts, hydrates and solvates theieof . 



Compounds of Formula I wherein R^ and R^ are H are preferred. 
Also preferred are compounds of Formula I wherein X is S, Y is CH, and Z is N. 
Also preferred are compounds of Formula I wherein: 
R3 is preferably: 




I 

H 

30 wherein RlS is: 
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5 Rl6 

is selected from the group consisting of: 



L is preferably: 



10 




Compounds of Formula I selected from the following group are particularly 
preferred embodiments of the piesent invention: 



II 
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N-[2-(N-cyclopropy^N-<:yclopiopyImethylanuno)thia2ol^^ 

pyndihylmethoxycarbonyl>L*P-rm-butyIaIanyl]hydra^ 

N-[2-[NK:yclopropyl-N-(2-meihylpropyl)anuno]thiaTO^ 

phenylmcotmoyl)>L-leucinyl]hydiHzide; 

N-(2-(N-cyclopropyl-NK:yclopropyliiiethylaiTiino)th^ 

pyridinylinethoxycaii>onyl)-L-p -reit-butylalanyl]hydrazide; 

N-I2-[N-cyc!opiopyl-NK2-methylpropyi)ai^ 

pyridinyl)benzoyI]-L-leucinyl]hydnizide; 

N-[2>[NK:yclopropyl-NK2-nietfaylpn>pyI)sunino]thiazol^^ 

inethylpicolinoyl)-L-leucinyl]hydrazide; 

N-[2-[N-cyclopropyl-N-{2-methylpropyl)amino]lhia201-^^ 

difluorobeii2oyl)-L-leucinyl]hydrazide; 

N-[2-[N-cyclopropyl-N-(2-inethylpropyl)amino]diiazol-4-ylcarb 
methyliniidazol-5-yIcarbony]>L-leucinyi]hydrazide; 
N-|N-(3,4Klimethoxybciizoy!)-L^Ieucmyl]-N-[2-( l-n^hthyI)thia2ol-4- 
- ylcarfoonyi]hydrazide; 

N-[N-(3,4-difluorobeiizoyl)-L-leucinyl]-N*-[2-(l-naphthyl)thiazol^ 
N-(N-(5-butylpicoIinoyl)-L-!eucinyl]-^^-[2-(I-naphthyl)thiazol-4-ylcaIi^ 
N-[2-(l-naphrfiyl)thiazol-4-ylcarbonyl]-N-[N-(3-propyloxypicolinoyI)-L^ 
[eucinyl]hydrazide; 

N-[2-(l-naphthyl)tMa2oi-4-ylcarbonyI]-N-[N-[6-(l-pyTOlyl)nicotinoyl]-^ 
Ieucinyi]hydrazide; 

N-[2-(l-naphthyl)thiazol-4-ylcarbonyl].N -[N-[6-( 1 -pyrazolyl)nicotinoy 1]-L- 
leucinyl]hydrazide; 

N-{N-[6-(l-iimdazolyl)mcotmoyI]-L-leucinyl]-N-[2-(l-naph% 
ylcartx>nyl]hydnizide; 

(lS)-N44-[l-<N-*enzyloxycarbonylamino)-3-methylbutyl]thiazoI-2-ylc^^ 

benzyloxypiienyl)thiazol-4-ylcaibonyl]hydrazide; 

(lSVN-[4-[l-(N-benzyloxycarticmylaniino)-3-methylbutyl]^ 

m^hthyI)thiazol-4-yIcaibQnyl]bydtazide; 

(lS)-N-[4-[l-(N-beiizyloxycaibonylammo)-3-inethylbutyI]th^ 

cyclopn^I-N-cyclopropylinethylaniino)!!!^ 
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(lS)-N-[4.[l-(N-benzyloxycarbonylainino)-3-methylbutyl]thiazol^ 
methyl-N-(2-methylpropyI)anuno]thiazol-4-ylcarbonyl]hydrazide; 
N-|>IK5-butyl-2-pyridinylineth6xycarbonyl)-L-leuciny 
cyclopiDpylmethylainino)thiazol-4--yicarbonyl]hydrazide; 
5 N-[N-<5-butyl-2-pyridinylmethoxycarbonyl)-l^leucinyll-N'-[^^ 
methylpropyl)ainino]thiazol-4-ylcarbonyl]hyclrazide; 
N-[2-(l-naphthyl)thiazol-4-yicaibonyI]-N'-[N-[6K4-troflu^ 
leucinyllhydiazide; 

N-[NK6-methylpicolinoyl)-L4eucinyi]-N'-[2Kl-imphthyl)thia2ol-^^ 
10 N-[2-(l-imph%l)thiazol-4-ylcarbonyl]-N-[N-[4-(2-pyridinyl)ben2oyU^^ 
leucinyi]hydrazide; 

N-[N-(5-butyl-2-pyriclinylmethoxycaibonyl)-L-leucinylJ-N-[2-{l-na 
ylcarbonyl]hydrazide; 

N'[2-(l-naphthyl)thiazol-4-ylcarbonyl]-N-[N-(6-phenyldicotinoyl)^^^ 
15 N-[2-[N-<:yclopropyl-N-(2-methylpropyl)amino]thiarol-4-ylca^ 

phenyliiicodnoyl)-L-p -rerr-butylalanyl]hydrazide; 

N-[2-[N-<yclopropyl-N-{2-niethylpn)pyl)amino]thiazol-^^ 

pyridinyI)benzoyl]-L-P-rm-butylalanyI]hydra2ide; 

N-[2-[NK:yclopropyl-N-(2-meihylpropyl)aimno]thiazol-4-ylcarbonyn 
20 pyridmylmethoxycarbonyI)-L-P-re/t-butylalanyl]hydrazide; 

N-[2-[N-<yciopropyl-N-(2-methylpropyl)anuno]thiazol-4-ylcart)on^ 

pyridinyln^thoxycarboDyl)-L-P-ren-butyialaiiyl]hydrazide; 

( 1 S)-N-[4-[ l-(N-benzyloxycarbonylaniino)-3-me%lbutyllthiazol-2-ylc^^ 

chlon)phenoxyinethyl)diiazol'4-ylcarbonyl]hydrazide; 
25 N-[2-[N-cyclopentyl-N-(2-methyIpropyl)amino]thia2ol-4-ylcaibonyI]- 

pyridinylinethoxycaibonyi)-L-leuciDyl]hydnizide; 

N-[2-[N-cyclopn)pyI-N-{2-methylpropyi)amino]thia2ol-4-ylcar^ 

pyhdinylniethoxycaibonyl>-L-P-rerr-butylalanyl]hydrazide; 

N-[2-(NK:yclopropyl-N-<yclopropylme%laniino)thia2ol-4-ylcart^ 
30 phenylnicotinoyl>'L-leucinyllbydra2ide; 

N-[2-(NK:yclopropyl-N-cyclopropylme%lamino)thia2ol-4-ylcarbonyll-^ 

pyridinyl)benzoyll-L-leucinyl]hydrazide; 

N-[N-(5-butylpicolinoyl)-L-l«icinyl]-N-[2-(N-cycloprDpyl-N- 

cyclopropylmetfaylamino)thiazol-4-ylcarbonyl]hydrazide; 
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N-[NK5-butylpicx)linoyl)-L-P-cyclopropylalanyl]-N-[2-(N-^clopro^^^ 
cyclopropylmethylamino)thiazol-4*yIcaii)onyI]hydrazide; 
N-(2-(NH:yclopropyl-N<yclopropylmelhylaniino)thi^^ 
pyridinyI)benzoyl]-L-p-cydopiopylalaoyl]hy(lrazide; 
N-[2-[N-cyclopentyl-N-(2-ine%lpropyI)aminolthia2oI-4-ylc^ 
methyliinidazoU5-ylcarbonyl)-L-leucinyl]hydrazide; 
N-[N-(5-butylpicolinoyl)-L-^leucinyIl-N*-[2-|N-cyclopentyU^^ 
niethylpn)pyl)amino]thiazol<4-ylcartx)nyl]hydiazide; 
N-[2-(NK:yclopiopyl-N^yclopropylme%laniino)thiazol-4-ylcai^ 
pynx)lyl)nicotinoyl]-L-P-cyclopropylalanyl]hydra2ide; 
N-(2-(N-<yclopn)pyI-NK2-raethylpropyl)amino]thiazol-4^^ 
pynolyl)nicotinoyl]-L-leucinyl]hydrazide; 

N-(2-[N-cyclopentyl-N-(2-methyipropyi)amino]thia2»I-4-ylcarbonyl]-N 
dimethoxybenzoyl)-L-leucinyI]hydrazide; 

N-[2-[N-<:yclopropyl-N-(2-methylpn)pyl)amino]thiazol-4-ylc^^ 

dimethoxybenzoyl^L-P-cyclopropylaianylJhydrazide; 

N-[2-[N-cyclopropyl-N-<2-niethylpn)pyl)aniino]thiazol-4-ylcarbo 

pytTolyl)mcotinoyl]-L-P-cyclopropylalanyl]hydrazide; 

N-[2-[NK:yclopropyl-N-(2-niethylpropyl)amino]thiazol-4-ylcarb^ 

iimdazolyI)nicotinoyl]-L-P'Cyclopropylalany]]hydrazide; 

N-[2-[N-cyclopropyl-NK2-ineihylpropyl)aminolthia2ol-4-yIc^ 1 - 

pyrazolyl)nicotinoyl]>L-PH:yc]opropylalanyl]hydrazide; 

N-I2-|N-<:yclopix)pyl-N-(2-inethyIpropyl)anuno]thiazol-4-y 

pynDlyl)nicotinoyl]-I^P-rm-1}utyIalanyl]hydrazide; 

N-[2-[N-cyclopentyl-N-(2-inediylpropyl)anuno]thiazoI-^^ 

difluotobenzoyl>'I^P-cyclopropylaIaDyl]hydrazide; 

N-[2-[N-^clop«ityI-N-<2-ntethylpix>pyl)amino]thiaTO^ 

dimethoxybenzoyiy-L-p-cyclc^ropylalanyllhydtazide; 

N42-tN^clopentyl-N-<2-methylpropyl)amino]thiazol-4.yic^ 

methyliiiiidazol*S-ylcaibonyl)-L-P-cyclopro 

N42-[NH:yclobutyl.N-<2-niethylpropyl)anm 

pyridmylinethoxycarb(myl)-L4eucinyI]hyd]:azi^^^ 
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N-[2«[N-cyclobutyi-N-(2-methylpropyl)amino]thiazol-4-yIcaibonyl]^^^ 
pyhdinyliiieaioxycaibonyl)-I^P-cycloprcq>yIalanyl]hyd^ 
N.[2-INH:yclopiopyl-NK2-inethylpiopyI)ainino]thi^ 
methylenedioxybeiizoyl)-L-leiicinyl]hydnizide; 
N-[2-[N<yclopiopyl-N-(2-niethylpn)pyl)aiiiinolth!^ 
iiiethoxybenzoyl)-L-P-cyclopropylalanyI]hydrazide; 
N42-[N-K:yclobutyl-N-<2-iiiethylpropyl)amino]thi^ 
difluorobenzoyI)-L-leiicinyl]hydiazide; 
N-[2-[NK7clotiutyl-N-(2-inethyliTOpyl)ainino]thiaz6]^^ 
dimethoxybenzoyl)-L-leucioyl]hydiazide; 
N-[2-[NK:yclobutyl-N-{2-methyIpropyl)aiiiino]thiazol-4-yIcai^ 
methyHmidazol-S-ylcarbonyO-L-ieucinyllhydrazide; 
N-[2-[Ns:yclobutyI-N-<2-methyipix)pyl)amino]thia2ol-4-ylcarbonyU 
difluorobenzoyl)-L-P-cyclopi:opylalanyl]hydrBzide; 
N-[2-[N-cyclobutyl-N-<2-methyIpropyl)ainino]thiazoI-4-yic^ 
dimethoxybenzoyl)-L-^-cyclopn>pylalanyl]hydrazide; 
N-[2-[N-cycIobutyI-N<<2-inethyipiopyI)ainino]thiazol-4-yIca^ 
methylimidazol-5rylcaibonyl)-L-PH7clopiopylalanyl]hydran 
N-[2-[NH:yclobutyl-N-(2-inethylpropyl)ainino]diiazol-4-yIca^ 
phenyIoxazol-4-ylacetyI)-L-P-cyciopropylalanyl]hydrazide; 
N-[N-(benzothiazol-6-ylcarbonyl)-I^leucinyl]-N*-[2-[N-c^^ 
methylpropyl)ainino]tliiazol-4-ylcarbonyl]hydrazide; 
N-[2-|NK:yclopropyl-N-(2-in^ylpn>pyl)amino]thiaz^^ 
trifluoroinediylbenzoyl>-L-P-cyclopn>pylalanyI]hydrazide; 
N-(N-b«[izothiopheii'2-ylcaibonyl-L-p-^dopropylaIanyl^ 
methylpropyl)aiiimo]diiazol-4-ylcarbonyl]hydiazide; 
N-t2-[N-cyclobutyl-N<2"iiiediylpropyl)anuno]thi^ 
tnfluoroinethylphenyl)duazol-S-ylcarbonyl)^^^ 
N-[2"[N-^clobutyI-N-(2-methylpiopyl)aimno]thiaTO^ 
hydroxyiiiethyIbeiizoyl)-L-P-cycl(^)ropylala^ 
N-[2-[N-cyciopropyl-N<2-iiiethylpropyl)ammolthi 
hydiioxyinethylbenzoyl)-I^^H:ycl(^pylalanyl]hydra^ 
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N-(N-ben2»thiophen-2-ylcarbonyl-L-P-cyclopropylalanylVN-[2-[^^ 
methylpropyl)amino]thiazol-4-ylcarbonyI]hydnizide; 
N-[2^-cyclopropyl-N-cyclopropylmethylaimno)thiazol-4-ylcarto 
dihydrobenzofuian-5~ylcarbonyI)-L-|}<cyclopropylalm^ 
N-[2-[N-<:yclopix)pyl-N-(2-methylpropyl)ainino]thiazol^^ 
yicarbonyi-L-P-rerr-butylalanyi]hydiazide; 
N-[2-[N*cyclopropyl-N-(2-inethyIprc^yl)amino]tUaz^^ 
methyiindoie-2--ylcazbonyl>-L-P-rm-butylalanyl]hydrazide; 
N-[2-[N-<yclopentyl-N-<2-n]ethylpropyl)ainmo]thiazol-4^^ 
trifluoroinethoxybenzoyl)-L-P-cyclopTopylalanyl]hydra2jde; 
N-[2-[N'<yclopCTtyl-N-<2-methyIpn>pyl)ainino]thiazol-4-ylc^^ 
piopyloxybenzoyI>L-p-cyciopropylalanyl]hydFazide; 
N-[2-[N-cyclopiopyl-N-(2-iiiethylpropyl)amino]thiazol-^^ 
pyridinyl)baizoyl]-L4eucuiyI]hydrazide; 
N-[2-[N-cycIopiopyl-N-<2-metfiy^ropyl)aininollhiazoI-4-yl 
(4-trifluoromethyIphenyI)thiazoI-5-ylcarbonyl]-Ueu 
N-[2-[N-K:yclobutyl-N-(2-methylpropyl)amino]thiazol<4-yl^ 
pyndinyl)beiizoyl]-L-P-cyclopn>pylalanyllhydiazide; 
N-[2-IN-cydobutyl-N-(2.inediylpropyl)aininolthiaTO^ 
phenyloxazol-4-ylcaiix>nyl)-L-p-cyclopropyialanyl]hydrazide; 
N-[2-{N-cyclopropyl-N-<2-inethylpropyl)aininolthiazol^^ 
trifluoroinethylbenzoyl)-L-leucinyl]hydiazide; 
N-[2-[N-cyclopropy!-N-(2-methylpropyl)aiiiinoIthiazol^^ 
dihydn)benzofuraiH5>ylcarbonyl)-L4eucinyl]hydr^ 
NKN-benzothiazol-6~ylcarbonyl-L-leucinyl)-N-[2-|N-cyclopro^ 
methylpn^yl)aimno]thiazol-4-ylcailK>nyl]hydrazide; 
N-(N-beiizothiophen-2-ylcaitonyl-L4eucinyi)-N"(2-|N 
niethylpropyl)animo]thiazoi-4-ylcarbonyl]hydrazide; 
N-[2-[N-<:yclopropyI-N-(2-niethylpropyl)aniinolthiazol-4-ylc^ 
pheDyioxazoi-4-ylcarbonyI)-L-leucinyl]hydFazide; 
N-[2-[N-cyclobutyl-N-(2-methylpn)pyl)amino]tfiiazol-4-ylcar^ 
methylindoIe-2>ylcaitK>nyl>L-leucinyl]hydrazide; 
N-[2-[N<yclobutyU-N-(2-methylpropyl)ainino]thia2ol-4-ylcaA 
dihydrobeQzofiiran'S*ylcaxbonyl)-L-leacinyl]hydrazide; 
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N-[2-[N-K:ycIobutyl-N-(2-methylpropyI)amino]thiazol-4-ylcarbonyl]-N- 
fluoroindole-2-ylcarbonyl)-L-Ieucmyl]hydrazide; 
N-(N-benzothiophen-2-ylcarbohyl-L-leucinyi)-N-[2-[NK:yclobutyl^^^ 
inethylpropyl)aniino]thiazol-4-ylcari)onyl]hydrazide; 
N-[2-[NK:yclopn)py^N-(2-methylpropyl)ainino]thia2ol-4^^ 
phenyliniida2ol-4-ylcarbonyl)-L-leucinyl]hydrazide; 
N-[2-[N<yclopn)pyl-N-(2-methylpropyI)amino]thiazol-4-ylca^ 
tiiinethoxybenzoyl)-L-Ieucinyl]hydrazide; 
N-[2-[N-K:yclopn)pyl-N-(2-methylpropyl)amino]thiazol-4-ylcait^ 
fluoioindole-2-ylcarfoonyl)-L-leiicinyl]hydrazide; 
N-[2-|N-^yclopropyl-N<2-methylpropyl)ainino]thia2ol-4-ylca^ 
hydrDxyindole-2-ylcarbonyl)-L-leucinyl]hydrazide; 
N-[2-[N-cyclopiopyl-N-(2-methylpropyl)ainino]thia2ol-4-ylca^ 
ylcaibonyl-L-P-cyciopropylalanyOhydrazide; 

N-[2-[N-K:yciopropyl-N-(2-methylpropyl)aniino]thiazol-4-ylcarbonyy 
ylcarbonyI-L-p-cycIopropylalanyl)hydrazide; 

. N-flSr-benzinuda2ol-5-ylcarbonyl-L-pK:yclopropylalanyl)-N-[2-^^ 
inethylpropyl)aiiiino]thiazol-4-yicarbonyl]hydiazide; 

N-[2-[N-cyclopn)pyl.N-(2-methylpropyl)amino]thiazol-4-ylcarbonyll-N-[N-(^^ 
fluoromdole-2-ylcarbonyl)-L-P-cyclopropylalanyl]hydrazide; 
N-[2-[N-cyclopropyl-N>{2-methylpropyl)amino]thia2ol-4-ylcartK)nyl] 
phenylthia2ol-5-ylcarbonyl)-L-P-cyclopropylalanyl]hydrazide; 
N-[2-|N-cyclopn>pyl-N-(2-methylpropyl)amino]thiazoI-4-ylc^ 
phenyloxazol^ylcarbonyI)-L-p-cyclopropylalanyl]hydrazide; 
N-[2-[N-cyclopropyl-N-(2-methylpropyl)amino]thiazol-4-ylcarbony^ 
methoxyquinolin-2-ylcaibonyl)-L-P-cyclopropylalanyl]hydrazide; 
N-[2-[N-cyclopropyl-NK2-methylpn)pyl)ainino]tMazol-4-ylcai^ 
dimethoxyindole-2-yicarbonyl)-L-P-cyciopropylalanyl]hydrazide; 
N-|N-(5-chloroindoIe-2-yIcaitonyl)-L^PK:yclopropylalanyl]-N*-[2-^^ 
mediylptopyl)ainiDo]thiazoi-4-ylcarbonyl]hydiazide; 
N-<N-*eiizothiazol-6-ylcarbonyl-l^P-cyclopropyl^ 
metfaylpiopyl)amino]thiazol-4-ylcarbonyl]hydrazide; 
N-[2-[N-K:yclopropyl-N-(2-methylpropyl)ainino]thia^^ 
flttrorbenri m idazol-2-yIcaifaonyl)-L'P-cyclopropylalanyl]hydra2i& 
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N-[2-|>I-cyclopropyl-N-(2-methylpropyI)amino]lhia2ol-4-ylc^ 
ylcarbonyl-L-p-cyclopropylalanyOhydrazide; 
N-[2~[N-cyclopropyl-N-(2-methylpn>pyl)anMno]thiazol^^ 
methoxybeiizofurao-2-ylcart>onyI>L-P-cyclopropylalanyI]h^ 
5 N-[2-[N-cycIopropyl-N-(2-methylpropyI)amino]thia2ol-4-ylcarb^ 
methoxyben2ofuiM-2-ylcarbonyI>L-p-cyclopn)pylalanyl]h^ 
N-[N-(5-chlorobenzofuran-2-ylcarbonyl)-L-P^^ 
(2-methylpropyl)ainmo]thiazol-4>ylcaii)onyl]hydrazide; 
N-(2-[NK:yclopropyI-N-(2-methylpiDpyl)ainino]thia2ol-4-ylca 
10 tnfluoroniethoxybenzoyl)-L-leucinyl]hydrazide; « 
N-[2-[N-^yclopropyl-N-<2-methylprDpyl)amino]thiazol-4-ylcai^ 
methylmdole-2-ylcaibonyl)-L-leucinyl]hydrazide; 

N-[2-[NK:yclopropyI-N-<2-methylpK)pyI)amino]thiazol-4-ylcarbo 

methyiindole>2-ylcarbonyl)-L-leucinyl]hydrazide; 
15 N42'tNH:ydopropyI-N-(2-inethylpiopyl)amino]thiazol^^ 

methoxyindole*2-ylcarbonyl)-L-leucinyl]hydrazide; 

N-(N-benzofuran-2-ylcarbonyl-L-leucinyI)-N-[2-[NK:yclopropyl-N-^^^ 

methylpropyl)ainino]thiazol-4>ylcarbonyl]hydrazide; 

N-IN-(2-chloro-3,4-dimethoxybenzoyI)-L-Ieucinyl]-^r-[2-[N-cyc 
20 methylpropyl)amino]thiazoi-4-yicarbonyl]hydrazide; 

N-[2-[NK:yclopropyl-N-(2-methylpropyI)amino]thia2ol-4-ylcai^ 

niethoxyindole-2-'ylcarbonyl)-L>3-cyclopropylalanyl]hydrazide; 

N-[2-|N-cyclopropyI-N-(2-methylpropyl)amino]thia2ol-4-ylcai^ 

ylcarbonyl-L>P-cyclopropylaianyl)hydrazide; 
25 N-(2-[N-cyclopropyUN-(2-methylpropyl)anunolthia2ol-^^ 

ylcafbonyl-L-^-cyclopropylalanyOhydrazide; 

N-(N-beiizofuran-2-ylcaibonyl-L-P^yclopn)pylala^ 

methylpropyl)amino]diiazoI-4-ylcarbonyl]hydiazide; 

N-[2-|NH:ydopropyl.NK2-methylpropyl)aniino]thia2oI^ 
30 pyrTolidinyl)nicotinoyl]-L-ieucinyl]hydrazide; 

N-[2-[NK:yclopropyl-N*(2.meihylpropyl)aniino]thiazol-4^^ 

phenylthiazol-5-ylcarbonyl)-L-leucinyi]hydiazide; 

N-[N-(5-cUon)ben2ofiii™-2-ylcarbonyl)-L-leuc^^ 

methylprDpyl)ainino]thiazol-4-ylcaifoonyl]hydrazide; 
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N.[2-[NK:yclopropyl-N-(2-methylpropyl)amino]thiazol-4-ylcarbonyll-^ 
methoxybenzofuran-2»ylcait>onyI)--L-ieucinyl]hydrazide; 
N-(N-benzimida2»l-5-ylcarbonyI-L-leucinyI)-N-[2-[N-cyclopropyl-^^ 
methylpiopyl)aniino]thiazoI-4-ylcarbonyl]hy(ira2ide; 
N-[2-[N-cyclopn)pyl-N-(2-methylpiDpyI)aimno]thiazol-4.ylcarbonylJ-N-^^ 
dimethoxyindole-2-ylcarbonyl)-L-leucinyI]hydrazide; 
N-iN-(5-chloroindole-2-ylcarbonyl)-L-leucinyl]-N-[2-[N-cyclopropyl-^^^ 
methylpropyl)aniino]thiazol-4-ylcarbonyl]hydrazide; 
N-[2-[N-cyclopropyI-N-(2-methylpropyl)aiiiino]thiazol-4-ylcarbonyl]-^ 
inethyIbenzoyl)-L-leucinyI]hydra2ide; 

N-[N-[2-(2-chlorophenylH-methylthiazol-5-ylcarbonyl]-I^leucinyI]-^ 

cyclopropyl-N-(2-methylpropyl)ainino]thiazol-4-ylcarbonyI]hydrazide; 

N-[2-[N-<yciopn)pyl-N-(2-methylpropyl)anuno]thiazo!-4-ylcarbonyl]-^ 

methoxyindole-2-ylcart>onyl)-L-p-cyclopTopyialanyl]hydrazide; 

N-[2-tNH:yclopropyl-N-(2-methylpropyi)amino]thia2ol-4-ylcarbonyI]-N'^ 

(4-difluoroinethylphenyl)thiazol-5-ylcarbonyI]-L-p-cyclopropylalanyl]hy 

N-[2-|NK:yclopropyl-N-(2-methyIpropyl)amino]thia2oI-4-ylcar^ 

irifluon)inethyI-4-azabeiizothiophen-2-ylcarbonyl)-L-P-cyclopropylalan 

N-(2-[N-cyclopropyl-N-(2-methylpropyl)amino]thiazol-4-ylcaitonyl]-N^^ 

lrifluon)methyloxa2ol-4-ylcarbonyl)-L-leucinyl]hydrazide: 

N-[2-|>iK:yclopn>pyl-N-(2-methyIpn>pyl)amino]rfiiazoI-4-ylcarbonyl]-N-[^ 

methoxyquinoiin-2-ylcarbonyl)-L-ieucinyI]hydrazide: 

N-(2-[NH:yclopropyI-NK2-raethylpn)pyI)ainino]thiazol-4-ylcaiix)n^ 

4^-iiiethylen6dioxybeiizoyl)-L-leucinyI]hydrazide; 

N-[2-[N-K:yclopropyl-NK2-niethylpropy|)amino]thiazol-4-ylc^ 

ylcarbonyl-L-leucinyOhydrazide; 

N-[2-[N-<yclopnvyl-N-(2-nielhylpix)pyI)amino]thiM^^ 

methoxybenzofuran-2-yicarbonyl)-L-leucinyl]hydi^ 

N-[N-(3-chlorobenzothiopheii-2-ylcarbonyl)-L-l^^ 

°^ylpropyl)aniinolthiazol-4-ylcaiboDyl]hydrazide; 

N-[2.[N-cyclopropyl-NK2-inethylpropyl)ainmolto 

ylcaib(myl-L-leucuiyl)hydrazide; 

N-[2-[N-cyclopropy^^K2-IIlethylpropyl)aInm 

inethylthiophcaie-2-ylcarbonyI)-L-leiicmyI]hydi^ 
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N-[2-!N-cyclopropyi-N-(2-methylpropyl)amino]thia2ol-4-yIcar^ 
dimethoxyiiicotinoyI)-L-^yclopiopylalanyl]hydiazide; 
N-[2-[N-<:yclopropyl-N-(2-me%lpn)pyl)ainmo)thiazol^ 
pyridinyI)thiophen-5-ylcaitonyl]-L-P-cyclopropyIaianylJh^ 
5 N-[2-[N-<7clopropyI-N-<2-methylpropyl)amino]thiazol-4-^ 
inercaptopyridinyIme%l)fiiraiH5-ylcaitonyll-L-P^ 
N42-[N-cyclopropyl-N-(2-methylpropyl)aininolthia2ol-4^^ 
ylcaibonyl-L>ieucinyl)hydrazide; 

N-[2-[NK:yclopropyl-N-(2-methylpropyl)ainino]thiazol-4-^ 
10 (2-methylthiazol-4-yl)thiazoI-5-ylcarbonyl]-L-leucinyI]hydiari 

N42-tN-<:yclopropyl-N-(2-methylpn)pyl)aminolthiazol-4-yIcaA^ 

pynolyl)beiizothiazol-6-ylcarbonyI]-L-IeucinyI]hydrazide; 

N42-[N-cyclopiopyl-N-(2-methylpropyI)amino]diiazol-4-ylcarbonyl]-N-^^ 

dichlorobeDZoyl)>L-p-cyclopn>pylalanyl]hydrazide; 
15 N-[2-[N-cyclopiopyl-N-(2-me%lpropyl)aniino]thiazol-4-ylcarbonyn 

methanesolfonylbenzoyI)-L<P-cycIopropylalanyl]hydiazide; 

N-[2-[N-K:yclopropyI-N-(2~iiiethylpropyl)amino]thiazol-4^^ 

trifluorometbyloxazol-4-ylcarbonyl)-L-P-cyclopropylalanyl]hydrazide; 

N-[N-[2-(2-chlorophenyl)-4-methylthiazol-5-ylcarbonyl]-L-p-cyclo^ 
20 cyclopropyl'N-(2-methylpn>pyl)aiximo]thiazol-4-yicaibonyl]h 

N-[2-|NH:yclopropyl-N-(2-niethylpnq)yl)aminoJA^ 

diinethoxybeiizoyl)-L-^yclohexylalanyl]hydrazide; 

N.[2-[N«<yclopix)pyl-N-(2-methylpropyl)ainmo]ihia2»l-4^^ 

trifluoromethyl-4-azabeiizothiophen-2-ylcaiix>nyl)-L-ieudnyl^ 
25 N"[2-[NK:yclopropyl-N<2-methylpropyl)ainmolthiazol-4-ylcar^ 

diinethoxymcotinoyl)-I^leuciny]]hydrazide; 

(2S)-NKN-benzodioxan-2-yIcaibonyl-L-P-cyclopn)pylalanyl)-N^^ 
methylpropyl)ainmo]thia2x>l-4-ylcaibonyl]hydi:azide; 
N-[2-[N-cyclopropyl-N-(2-inethylpiopyl)aniino]ihiazo^^ 
30 pyndinyl)thiophen-5-ylcarbonyl]-L-leucinyl]hydcazide; 
N-[2-[N-^yclopropyi-N-(2-methylpn)pyl)ainino]thia^ 
leucinyl)hydrazide; 

N-[2-[N-cyclopropyI-N-<2-niethylpn)pyl)amino]thia2ol-^^ 
iiiorpholino)pyriimdin-5-ylcarbonyl]-L-p-cycIo^ 
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N-[2-[N-cyclopropyl-N.(2-roethylpropyl)aminolthiazoi-4-yIc^^ 
(2-methylthiazol-4-yI)thia2ol'5-ylcarbonyl]-L-P-cycIopropyl^ 
N-[2-[N-cyclopropyl-N-(2-methylpropyl)aimno]thiazol-4-ylcaA 
pynDlyl)benzothiazol-6-ylcaibonyl]-L-P-cyclopropylalanyl]h^ 
5 N-[2-[N-cyclopropyI-N-(2-me%Ipropyl)amino]thiazol^^ 

trifluoiomethoxyindol-2-yicartx)nylVL-^cyclopn>pylalanyl]hyd^ 

N-[2-[N-^clopropyl.N-(2-methylpn)pyl)aininolthiazol-4^^ 

pyrn>iidino)pyriiiudin-5-yicarbonyl]-L-PK^ciopn>pyI^ 

N-(N-butyryl-L-leucmyl>N-[2-[N-^clopropyl-NK2-ineth 
10 ylcarfoonyl]hydrazide; 

N-[2-[N-cyclopropyl-N-(2-methylpropyI)aniino]thia2o!-4-ylcart^ 
methylbutyryl)-L-leucinyl]hydrazide; 

N-[2-(NK:yclopropyl«NK:yclopropylmethylaimno)thia2ol-4-yIcart^ 
diniethoxybeiizoyl)-L-cyclohexylglycinyl]hydrazide; 
15 N-[2-[N-cyclopropyl-NK2-methylpropyl)amino]thiazol-4-ylcarbonyll.^ 
b]thiophen-2'ylcarbonyl-L-leucinyl)hydrazide; 

N-[N-(5'rm-butyl-3-methylthieno[23-b]thiophen-2-ylcarbonyl)-L-te^^ 
cyciopropyl-NK2-methylpropyl)aminoJthiazol-4-ylcaitonyi]hydrazide; 
N-[2-tN-cyclopropyl-N<2-methylpropyl)amino]thiazol-4-ylcari>on^ 
20 (NJ^-dimethylaraino)ethyI]-N-methylamino]pyrimidin'5-ylcarbonyU 
cyclopropyialanyljhydrazide; 

N-[2-[N-cyclopropyl-N-(2-methylpropyl)ainino]thiazoI-4-ylcarbonyl]-N-[N-^ 

thiadiazol-5-yloxy)benzoyI]-L-leucinyl]hydrazide; 

N-[2-[N-^clopropyl-NK2-methyIpropyl)ainino]thiazol-4-yIcarbonyl^ 

25 dimethoxyben2ofuran-2-ylcaibonyl)-L-P-cyclopropylalanyl]hydrazide 

N-[2-tNH:ycIopropyI-N-(2-methylpropyl)amino]tWazol^ylcarbonyl]-^^ 
thnouonned)ylphenyl)oxazol-4-ylcartK>nyl]-I^leucii)yl]hydrazide; 
N-[2-tN-cyclopropyKN-(2-methyIpropyl)anuno]tWazol-4-ylcai^ 
(5-trifluoromethylpyridin-2-yl)thiazol-5-ylcaitonyl]-L-kucinyl^ 

30 N-[2-[N-cyclopn)pyl-NK2-methylpropyl)animo]thiazol-4-yIca^ 
(3-trifluoiomethylphenyl)thiazol-5-ylcarbonyl]-WeucinyI]hydraa 
N-[2-[N-cyclopropyl-N-(2-methylpn)pyI)ainino]thiazol^ 
diiiielhylaniino)ethoxy]-4-methoxybeiizoyl]-L-P-cyclopro^ 

21 
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N-[2-[N-<yclopropyl-N-(2-methyIpropyl)ainino]thiazol-4.ylca^ 
morpholino)ethoxy]benzofuran-2>ylcaitonyl]-^ 
N-[2-(NH:yclopropyl-N-(2-iiiethylpiopyO 
(2-thienyl)thiazol-S-ylca]1x>nyl]-L-leacinyl]hydi^ 
N-[2-[N-cyclopropyl-N-(2-inethylpropyI)aiiiinoIthia2ol^^ 
dimethylaniino)ethoxy]-4-methoxybenzoyI]-L-leucinyl]hydr^ 
N-[2-[N<yclopropyl-NK2-melhylpropyl)aininolthia2ol-4-ylca^ 
dimethyiaimno)ethoxy]beiizofuian-2-yIcaibon 
N-[2-|N-cyclopropyI-N-(2-methylpropyl)aiiiino]diiazol^^ 
pipmdinyi)ethoxy]benzofiirai]-2-ylcarbonyl]-L-P-cyclopro^^ 
N-[2-[N-^clopropyl-N-(2-methylpiopyl)anuno]thiazol-4-^ 
b]thiophen-2-ylcai1x>nyl-L-p-cycIopropylalanyI)hyd]^^ 
N-[2-[N-^clopn>pyl-N-(2-methylpropyl)aiiiino]thiazol-^^ 
(S-trifluoromethylpyndin-2-yl)thiazol'5-ylcarbonyl]-L-p-cyclop 
N-[2-[N-cyclopropyl-N-(2*methyIpropyl)amino]thia2»I-4-y 
dimethoxybehzoiuran-2-ylcaibonyl)-L-leucinyi]hyd^ 
N-[2-[N-cyclopropyl-N-(2-iiiethylpropyl)ainmo]diia2oI^^ 
moipholiiio)pyriimdiii-4-ylcaxfoonyl]-I^P<yclopropylal^ 
N-[2-[N-cyclopiopyl-N-(2-inethylpropyl)ainino]thiazol-4^^ 
piperazinyI)pyriiiiidin-4-ylcarbony]]-L-P-cyclopropylala^^ 
N-[2-[N-cycIopropyl-N>(2-iiiethylpropyl)aniino]thiazol-4-ylc^^ 
piperazinyI)pyiiiiudin-5-ylcaii>onyl]-L-P-cyclopropylalaiiyllhydran 
N-[2-[N-cyclopropyl-N-(2-iiiethylpropyl)aiiiino]tMaz^^ 
dimechylainino)etboxy]beiizofuran-2-yicaibonyl]-L-l^^ 
N-[2*[NK:yclopropyl-N-<2-niethylpiopyl)ainino]thiazol-^^ 
piperidinyI)ethoxy]brazofaran-2-ylca]ixmyI]-L4eucm^ 
N-[2-[NK:yclopropyl-NK2-methylpropyl)aniino]thiazol-4-ylc^ 
diinediylanmo)ethoxylbeii2ofiiran-2-yl 
N-[2-[N-cyclopropyl-N-(2-iiiethylpropyI)ainiDo]thi^ 
(NJ4-<iiiiiethyIainino)ethyl]-N-iiietb 
cyclopiopylalaiiyl]hydnizide; 

N-[2K2-baizyloxyphenyl)thiazol'4-ylcaibonyl]- N*42-<Kiiaphthyl)tliiazol-4- 
ylcarbonyljhydiazide; 
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N-[2-[N-cyclopropyl-N-(2-methylpropyOamino]thiazol-4-ylcarbony 
dimethylamino)ethoxy]beiizofuran-2-ylcarbonyl]-L-^yd^ 
N-[N-(SK:aifooxymethoxybenzofuran-2-ylcari>onyl)-I^ 
cyclopiopyl-N'<2-methylpropyl)ainino]thiazol-4-ylcaibonyI]hydiazi 
N-[2-[N-<:yclopropyl-N<2-methylpropyl)amino]thiazoI-4-ylcarbo^^ 
moiphoIino)ethoxy]beiizofiiran-2-ylcarbonyl]-L~leucmyl]hydrazi^ 
N-[2-[NK:yclopropyl-N.(2-methylpropyl)ammolthiazol-4-yl^ 1 3- 

propylenedioxy)benzoyl]-L-leucinyl]hydrazide; 
N-[N-<7-carboxyniethoxybenzofiiran-2-yicari>onyl)-L-P^ 
cyclopropyl-NH2-methylpiopyl)amino]thiazoI-4~ylcaibonyl]hy^^ 
N-[2-[N-cyclopropyl-NK2-methylpropyl)amino]thia2ol-4-yIcar^ 
triflouormethylphenyl)oxazol-4-ylcaAonyl]-L-leucinyl]hydi^de 
N-[2-[N'^yclopropyl-N-(2-metbylpropyl)amino]thiazol^ylcarbonyl]-N-^^ 
morpholino)ethoxy]benzofiiian-2-ylcaiiK)nyl]-L-leucm^ 
N-[N-(5-cart)oxybeiizofuran-2-ylcarbonyl)-L-p-cyclopro^ 
N'<2-n)ethylpTopy l)amino]thiazoJ-4-ylcaibony I]hydiazide; and 
N-[N-(7-carboxyniethoxybeiizoftiran-2-ylcarbonyl)-^^^ 
(2-niethylpn>pyl)ainino]thiazol-4-ylcarbonyi]hydrazide. 

Definitioiis 

The present invention includes all hydrates, solvates, complexes and prodrugs of 
the compounds of this invention. Prodrags are any covalendy bonded compounds which 
release the active parent drug according to Formula I in vivo. If a chtral center or another 
form of an isomeric center is present in a compound of the present invention, all forms of 
such isomer or isomers, including enantioraers and diastereomers, are intended to be 
covered herein. Inventive compounds containing a chiral center may be used as a racemic 
mixture, an enantiomeiicaUy enriched mixture, or the racemic mixture may be separated 
using welMmown techniques and an individual enantiomer may be used alone. In cases in 
which compounds have unsaturated caibon-caibon double bonds, both the cis (Z) and trans 
(E) isomers are within the scope of this invention. In cases wherein compounds may exist 
in tautomeric Ybrms* such as keto-raol tautomers, each tautomeric form is contemplated as 
being included widiin this invention whether existing in equilibrium or predominantly in 
one form. 
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The meaning of any subsdtuent at any one occunence in Formula I or any 
subfonnula thereof is independent of its meaning, or any other substitn^t's meaning, at any 
other occurrence, unless specified otherwise. 

Abbreviations and symbols commonly used in the peptide and chemical arts are 
5 used herein to describe the compounds of the present invention. In general, the amino acid 
abbreviations follow the lUPAC-IUB Joint Conmiission on Biochemical Nomenclature as 
described in Eur. J. Biochenu, 158, 9 (1984), 

The term "amino acid" as used herein refers to the D- or L- isomers of alanine, 
arginine, asparagine, aspartic acid, cysteine, glutamine, glutamic acid, glycine, histidine, 
10 isoleucine, leucine, lysine, methionine, phenylalanine, proline, serine, threonine, 
tryptophan, tyrosine and valine. 

-Ci-6alkyr as applied herein is meant to include substimted and unsubstituted 
mediyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl and t-butyl, pentyl, n-pentyl, isopentyl, 
neopentyl and hexyl and the simple aliphatic isomers thereof. Any Ci-galkyl group may be 
15 optionally substituted independently by one to five halogens, S R^^^ q r16^ N(rJ6)2, 
C(0)N(R^6)2, carbamyl or C|.4alkyl, where R*^ is Ci-6alkyl. CQalkyl means that no 
allcyl group is present in the moiety. Thus, Ar-Coalkyl is equivalent to Ar. 

"^3-1 icycloalkyr as applied herein is meant to include substituted and 
unsubstituted cyclopropane, cyclobotane, cyclopentane, cyclohexane, cycloheptane, 
20 cyclooctane, cyclononane, cyclodecane, cycloundecane. 

"02-6 alkenyr as applied herein means an alkyl group of 2 to 6 carbons wherein a 
caifoon-carbon single bond is replaced by a carbon-carbon double bond. C2-6alkBny] 
includes ethylene, 1-propene, 2-propene, 1-butene, 2-butene, isobutene and the several 
isomeric pentenes and hexenes. Both cis and trans isomers are included. 
25 "C2-6aUcynyr means an alkyl group of 2 to 6 carbons wherein one carbon-carbon 

single bond is replaced by a carbon-carbon triple bond. C2-6 aikynyl includes acetylene, 1- 
propyne, 2-propyne, 1-butyne, 2-butyne, 3*butyne and the simple isomers of pentyne and 
hexyne. 

"Halogen" means F, Q, Br, and L 
30 As used herein "Ar" represents phenyl or naphthyl, optionally substituted by one or 

mcMe of Ph-Co-galkyl, Het-CQ.^ alkyl, Ci^galkyl, Cj^alkoxy, Ph-Cb^oxy, Het-CQ. 

galkoxy, OH, NR8r9 Het-S-Co^galkyU (CH2)i.60H, (CH2)i.6NR*R'» 0(CH2)i. 

6NR8r9 (CH2)o^C02R; 0(CH2)i.6P02R'- (CH2)i.6S02, CT3, OCF3 or halogen; Ph 

and Het may be optionally substituted with one or more of Ci^galkyl, Ci^alkoxy, OH, 
35 (CH2)i^8r9, 0(CH2)i^8r9, C02R', CF3, or halogen; two Ci^alkyl or Ci. 
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galkoxy groups may be combined to form a 5-7 membered ring, saturated or vnsamratftd^ 
fused onto the Ar ring; 

As used herein "Ar* "represents phenyl or naphthyl» optionally substituted by one or 
more of Ph-Co.^alkyU Het-q^alkyU Ci^alkyl, Ci.5alkoxy, Ph-Co^galkoxy, Het-CQ. 
5 e^oxy, OH, (CH2)i-.6NR^R^. 0(CH2)i.6NR*R^» or halogen; Ph may be optionally 
substimted with one or more of Ci^galkyl, Ci^alkoxy, OH. (CH2)i-6NR^R^, 0(CH2)i- 
(jNR8r9, C02R\ or halogen; two Ci.5alkyl groups may be combined to form a 5-7 
membered ring^ saturated or unsaturated, fused onto the Ar* ring; 

As used herein "Het" or "heterocyclic" repiesents a stable 5- to 7-membered 
10 monocyclic, a stable 7- to 10-membered bicyclic, or a stable 1 1- to 18-membeied tricyclic 
heterocyclic ring which is either saturated or unsaturated, and which consists of carbon 
atoms and from one to three heteroatoms selected from the group consisting of N, O and S, 
and wherein the nitrogen and sulfur heteroatoms may optionally be oxidized* and the 
nitrogen heteroatom may optionally be quatemized, and including any bicyclic group in 
15 which any of die above-defined heterocyclic rings is fused to a benzene ring. The 

heterocyclic ring may be attached at any heteroatom or carbon atom which results in the 
creation of a stable structure, and may be optionally substituted as with Ar (including on the 
nitrogens) Examples of such heterocycles include piperidinyl, piperazinyl, 2- 
oxopiperazinyl, 2-oxopiperidinyl, 2-oxopyrrolodinyl, 2^xoazepinyl, azepinyl, pyrrolyl, 4- 
20 p^eridonyl, pynolidinyl, pyrazolyl, pyrazolidinyl, imidazofyl, pyridyU pyrazinyl, 

oxazolidinyl, oxazolinyl, oxazolyl, isoxazolyl, morpholinyl, thiazolidinyl, thiazolinyl, 
thiazolyl, quinuclidinyl, indolyl, quinolinyl, isoquinolinyl, benzimidazolyl, benzopyranyl, 
benzoxazolyl, fiiryl, pyranyl, tetrahydrofiiryl, tetrahydropyranyl, thienyl, benzoxazolyl, 
thiamorpholinyl sulfoxide, thiamorpholinyl sulfone, and oxadiazolyl. Het can be optionally 
25 substituted as with Ar (including on the nitrogens). 

"5-7 membmd ring, saturated or unsaturated, fused onto the Ar ring*' means a 
fused bicyclic ring system such as indane, 1,23,4-tetrahydrodecalin; 
methylenedioxyphenyl, 1,2-ethylenedioxyphenyl and 13-propylenedioxypbeayl. 

Ifere and throughout this qiplication the term Cq denotes the absence of die 
30 substituent group immediately following; for instance, in the moiety AiCo.^alkyl, when C 
is 0, the substituent is Ar, e.g., phmyl. Convnsely, whoi the moiety AtC(>.^alkyl is 
identified as a specific aromatic group, e.g., phenyl, it is understood that C is 0. 

Certain radical groups are abbreviated herein. t-Bu refers to the tertiary butyl 
radical, Boc refers to the t-butyloxycarbonyl radical, Fmoc refers to the 
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fluotenylmethoxycarbonyl radical, Ph refers to the phenyl radical, Cbz refers to the 
benzyloxycarbonyl radical. 

Certain reagents are abbreviated herein. DCC refers to dicyclohexylcarbodiimide, 
DMA? is 2,6-diniethylaniinopyridine, EDC refers to N-ethyl-NXdimelhylaminopropyl)- 
5 carbodiimide. HOBT refers to l-hydroxybenzotriazole, DMF refers to dimethyl 
formamide, BOP refers to benzotriazoM-yioxy-ths(dimethylamino)phosphonium 
hexafluorophosphate, DMAP is dimethylaminopyndine, NMM is N-methybnorpholine, 
TFA refers to tiifluoroacetic acid, THF refers to tetrahydroforan. Jones reagent is a 
solution of chromium trioxide, water, and sulfuric acid well-known in the art. 

10 

Methods of Preparation 
The compounds of the present invention may be conveniently prepared by the 
methods set forth in Schemes 1 - 3 below. 

Compounds of the formula I wherin X = Y = CH, Z = N and L = NR^R^ , arc 
1 5 prepared by mediods analogous to those described in Scheme 1 . 

Scheme 1 

RCHO — ^ ^N^N^^^ _b^ R^N^NCSNHCOPh 
1 2 3(RCH2 = R^ 4 



CONHNHg 



5 § Z 

3 O 3 O 

0 6 R" 

1 s 



R'R 



O R" 6 



Jfi 

a) R^NHj. CH2a2; b) Na(OAc)3BH, 01202; c) PhCONCS, CHOs; d) K2CO3. MeOH, 
20 H2O; e) Et02CCOai2Br. EtOH; f) H2NNH2-H2O, EtOH; g) r3C02H. EDC-HQ, 1- 
HOBT. DMF; h) TFA. 01202; i) R^^cOjH, EDCHO. 1-HOBT. DMF. 
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An aldehyde (such as cyclopropanecaiboxaldehyde or isobutynddehyde) (1- 
Scheme 1) was treated with a primary amine (such as cyclopropylamine, cyclobutylamine 
or cyclopentylamine) in methylene chloride to provide 2-Scheme 1, which was treated with 
sodium triacetoxyborohydride in methylene chloride to afford 3-Scheme 1 . Treatment of 3- 
5 Scheme 1 with benzoyl isothiocyanate in chlorofonn provided 4-Scheme 1, which was 
treated with potassium carbonate in methanol/water to give 5-Scheme 1. Treatment of 5- 
Scheme 1 with ethyl bromopyrivate in etbanol provided 6-Scheme 1, which was treated 
with hydrazine hydrate in ethanol to give 7-Scheme 1 . Treatment of 7-Scheme 1 with a 
carboxylic acid (such as N-(6-methyl-3-pyridinylmethoxycarbonyl)-L-P-rerr-butylalanine, 

10 N-tert-butoxycarbonyl-L-leucine»N-(2-pyridinylmethoxycaibonyl)-L-3-/m-butylal^ 
N-(5-butyl-2-pyridinylmethoxycarbonyl)-I^leucine. N-(2-methyl-3- 
pyridinyhiiethoxycarbonyI)-L-p-fm-butylaIanine,N-(2-pyridinylmethoxycarbonyl)-L- 
leucine, (lS)-l-(benzyloxycarbonyl)amino-l-(4-carboxythiazol-2-yl)-3-mediylbuiane, N- 
rerr-butoxycarbonyl-L-P-re/t-butylalanine, N-rerr-butoxycarbonyl-L-P-cyclopiopylalanine, 

15 N-feit-butoxycarbonyl-L-p-cyclohexylalanine or N-rerr-butoxycazbonyl-L- 

cyclohexylglycine) and a peptide coupling reagent (such as EDC HCl/l-HOBT) in an 
aptotic solvent (such as DMF) provided 8-Scheme 1 . When R^C02H was a fi-tert- 
butoxycarbonyl protected amino acid, treatment of S-Schenie 1 with trifluoroacetic acid in 
dichloromethane provided 9-Scheme 1, which was treated with a carboxylic acid (such as 

20 6-phenylnicotinic acid, 4-(2-pyridinyl)benzoic acid, 6-methylpicolinic acid, 3,4- 

difluorobenzoic acid, 4-methyliinidazoie-5-carboxylic acid, 5-butylpicolinic acid, 6-(l- 
p)aTolyl)nicotiiiic acid, 3,4-dimethoxyben2oic acid, 6-(l-iinidazolyl)nicotinic acid, 6-(l- 
pyrazolyl)nicotinic acid, 3,4-methylenedioxybenzoic acid, 4-meihoxybenzoic acid, 5- 
methyK2-phenyI-4-oxazoleacetic acid, benzothiazole-6-carboxylic acid, 4- 

25 trifluoromethylbenzoic acid, benzothiophene-2-carboxylic acid, 4-methyl-2-(4- 

trifluoromethylphenyl)thiazole<5-carboxylic acid, 4-hydroxymethylbenzoic acid, 2,3- 
dihydrobenzofuran-5-carboxylic acid, indole-2-carboxylic acid, l*methylindole-2- 
caiboxylic acid, 4-trifluoromethoxybenzoic acid, 4-propyloxybenzoic acid, 3-(2- 
pyridinyl)benzoic acid, 5-mcthyl-2-phenyloxazole-4-carboxylic acid, 5-fluoroindole-2- 

30 carboxylic acid, 4(5)-methyl-2-phenylimidazole-5(4)-caiboxylic acid, 3.4,5- 

trimethoxybenzoic acid, 5-hydroxyindole-2-carboxylic acid, indole-4-carboxylic acid, 
indole-Sxarboxylic acid, benzimidazol&*5-carboxylic acid, 4-methyl-2-phenyltfiiazole-5- 
carboxylic acid, 4-niethoxyquinoline-2-carboxylic acid, 5,6-dimethoxyindole-2-carboxylic 
acid, 5-cbloroiiidole-2-carboxylic acid, 4-fluorobenzimidazole-2-carobxylic acid. 
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quinoiiiie-3-carboxyIic acid, 5-niethoxybenzofuxan-2-can>bxylic acid, 5- 
methoxybenzDfaian-2-caiobxyIic acid, S-chiorobenzofunm-Z-caiobxylic acid, 5- 
inetbylindole-2-<:aiboxyIic acid, 5-inethoxyindole-2-caiboxylic acid, benzofuraii-2- 
carboxylic acid, 2-chloxo-3 A-dimethoxybenzoic acid, isoquinoIine-2-carboxylic acid, 6-(l- 
5 pyrrolidino)iiicotinic acid, 4-niedioxy-3-inethylbeiizoic acid, 2-(2-chlorophenyl)-4- 

methylchiazole-5-carboxylic acid, 4-niethoxyindoie-2-carboxylic acid, 6-trifluoroinediyl-4- 
azabenzothiophrae*2-carboxylic acid, 2-phenyl-5-trifluoromethyloxazole-4-caiboxyUc 
acid, 3-inethoxy-4,5-niethylenedioxybenzoic acid, 3-chlorobenzothiophrae-2-carboxylic 
acid, indol&-6-carobxyiic acid, 3-inethylthiophene-2-carboxylic acid, 2,6- 

10 dimethxoynicotinic acid, 2-(2-pyridinyl)thiophene-5-carboxyIic acid, isovaleric acid, 2-(2- 
mercaptopyridiDylmethyI)furan-5-carboxylic acid, 4-methyl-2-(2-inethylthiazol-4- 
yl)thiazole-5-carboxyiic acid, 2-(l-pynolyl)ben20thiazole-6-carboxylic acid, 3,4- 
dichlorobenzoic acid, 4-inethanesuifonyibenzoic acid, benzodioxane-2-carboxylic acid, 
propionic acid, 2-(4-morphoIino)pyrimidine-5-cargboxyiic acid, 5-trifluororaethxoyindole- 

15 2-carboxylic acid, 2-(l-pynolidino)pyrimid!ne-5-carboxylic acid, butyric acid, thieno[23- 
b]thiophene-2-carboxylic acid, 5-rm-butyl-3-methylthieno[2,3-bJthiophene-2-<:arboxylic 
acid, 2-(N,N-<iimediylainino)ethyl]-N-raetliyIainino]pyriniidine-5-^ acid, 4-(1^3- 

thiadiazol-5-yloxy)benzoic acid, 5,6-dimethoxybeiizofuran-2-carboxylic acid, 5-(4- 
diflouonnethylphenyi)oxazole-4-caiboxyUc acid, 4-mediyl-2-(5-trifluoromethylpyridin-2- 

20 yl)thiazole-S-caiboxylic acid, 4~methyl-2-(3-trifluoromethylphenyl)thiazole-5-caiboxylic 
acid, 3-[2-(N J«f-diinediylainino)ethoxy]-4-niethoxybeiizoic acid, 5-[2-(4- 
morpholino)edioxy]benzofunui-2-caTboxylic acid, 4-methyi-2-(2-thienyl)thia2ole-5- 
carboxyiic acid, 5-[2-<NJ<JKliniethylamino)ethoxy]benzofuian-2-^^ acid, 5-I2-{l- 
piperidinyl)edioxy]benzofuran-2-caiboxylic acid, 2-(4-morpholino)pyriiiiidine-4- 

25 carboxylic acid, 2-(4-re?T4mtoxycaibonyl-l-pipenizinyOpyriimdine-4-ca^ acid, 2- 
(4-i;err-butoxycaibonyl-l-piperazinyl)pyriimdine-5-carboxylic acid, 7-[2-(l- 
ptperidinyl)etiioxy]b»izofaiaii-2-caiboxylic acid, 7-[2-(N,N> 

diniediylaii]ino)ethoxylbeiizofuca]i-2-^^ acid, 2-[N-[2-(N J4-diniettiylamino)ediyl]- 
N-iii^ylaniino]pyriiiiidiiie-4-caiboxdylic acid, S-iert-butoxycaib(mylnietboxybeiizofuiaii- 
30 2-carboxylic acid, 7-[2K4-moipholino)ethoxy]benzofi2]»n-2-<:a^ acid, 3,4-(13- 

propylenedioxy)beiizoic acid, 7-rm-batoxycaibonylmetfaoxybeiizoiuraii-2-caiboxylic add, 
S-(3-triflouoniiediylpbeayl)oxazole-4-caiboxylic acid or S-r^fr-butoxycarbonylbenzofiiran- 
2-carboxylic add) and a pq)dde coupling reagent (such as EDC HCl/l-HOBT) in an 
aprotic solvent (such as DMF) to give lO^heme 1 . When r14c02H is 2-(4-terr- 
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butoxycarbonyl-l-piperazinyl)pyriniidine-4-carboxylic acid, 2-(4-rerr-batoxycarbonyI-l* 
pipeFazinyl)pynmidine-S*caiboxylic acid. 5*rm-butoxycarbonylmethoxybeiizofuran-2- 
caiboxylic acid, 7-rerr-butoxycaibonyiniethoxybenzofuiaiH2-caiboxyUc acid or 
butoxycarbonylbenzofuran-2"Caiboxylic acid, the tert-butyl protecting groups weie 
S removed from lO-Scheme 1 by treatment with trifluoroacetic acid in dichloromethane. 



Scheme 2 



c 

12 3 



4 



Ar- 



6 " 

z § 

a) Thiourea, EtOH; b) i, NaN02, 16% aqueous HBr, ii. CuBr, 16% aqueous HBn iii. HBr 
10 (cat), EtOH; c) ArB(OH)2. Pd(PPh3)4. NaHCX)3, toluene, EtOH, H2O; d) H2NNH2 H2O, 
ElOH; e) R3c02H, EDCHQ, 1-HOBT, DMF; 0 TEA, CH2a2; g) R^^02H, EDCHQ, 
l-HOBT,DMF. 



Compounds of the fonnula I wherin X = S, Y = CH, Z = N and L s Ar, are 
IS prqiared by methods analogous to those described in Scheme 2. Ediyl bromopyruvate (1- 
Schem 2) was treated with thiourea in reflnxing ethanol to provide 2-Scheme 2, which wass 
treated successively with sodium nitrite and copper (I) bromide in 16% aqueous HBr, and 
the product was heated in ethanol with a cataljrtic amount of HBr to give 3-Sdieme 2. 
Treatment of 3-Scheme 2 widi an arylboronic acid (such as 1-naphthylboronic acid or 2- 
20 beozyloxyphenylboronic acid), tetiakis(triphenylphosphine)pallladtum(0) and sodium 
bicarbonate in refhixing toluene/ethaonl/wat^ provided 4-Scheine 2, which was treated 
with with hydrazine hydrate in ethanol to provide 5-Scheme 2. Treatment of S-Scheme 2 
with a carboxylic acid (such as N-rm-butoxycarbonyl-L-leucine, (1S)-1- 
(b»izyloxycarbonyl)amino-H4-cartoxythiazol-2*yl)-3-methylbutane,N-^^^ 
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pyriduiylmethoxycarbony])-L-leucine or 2-(l-naphthyl)thiazole-4-carboxylic acid) and a 
peptide coupling ceagent (such as EDC HCl/l-HOBT) in an s^dc solvent (such as DMF) 
provided 6-Scheme 2. When r3c02H was N-rm-butoxycarbonyl-L-leucine, treatment of 
6^heme 2 with trifluoroacetic acid in dichloromethane provided 7-Schenie 2, which was 
5 treated with a cartx)xyhc acid (such as 3,4>dimethoxybenzoic acid, 3,4-difluorobenzoic 
acid, 5-butyipicolinic acid, 3-propyloxypicolinic acid, 6-(l-pyrrolyl)nicotinic acid, 6-(l- 
pyrazolyl)nicotinic acid, 6-(l-inudazoIyl)nicotinic acid, 6-(4- 

tiofluoromethylphenoxy)nicotinic acid, 6-methylpicolinic acid, 4-(2-pyridinyl)benzoic acid 
or 6-phenyhiicotinic acid) and a peptide coupling reagent (such as EDC HCl/l-HOBT) in 
10 an aprotic solvent (such as DMF) to give 8-Sheme 2. 

Compounds of the formula I wherin X = S» Y = CH and Z = N, are prepared by 
methods analogous to those described in Scheme 1. 

15 Scheme 3 




a) i-BuOCOCl, NMM, NH3, THF; b) Uwesson*s reagent. THF; c) i. Et02CCOCH2Br, 
CH2a2; u. TFAA, Py. CH2CI2; d) H2NNH2H2O, EtOH; e) r3C02H. EDC-HCl, 1- 
20 HOBT,DMF. 

Treatmoit of 1-Scheme 3 with isobutyl chloroformate, N-ro^ylmorpholine and 
ammonia in THF provided 2-Schenie 3, which was treated with Lawesson's reagent in THF 
to give 3-Scheroe 3. Treatment of 3-Scheme 3 with ethyl bromopyravate in 
25 dichloromethane followed by tteatmmt with trifhioroacedc anhydride and pyridine in 
methyloie chloride provided 4-Scheme 3, which was treated with hydrazine hydrate in 
ethanol to give 5-Scheme 3. Treatment of S-Scheme 3 with a carboxylic acid (such as (IS)- 
l-benzyloxycarbonylaniino-K4-carboxythiazol-2-yl)-3-tnethylbutane) and a peptide 
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coupling leagem (such as EDC HCI/l-HOBT) in an apxodc solvent (such as DMF) gave 6- 
SchemeS. 

Refeiring to the methods of preparing the compounds of Formula I set forth in 
Schemes 1*3 above, the skilled artisan will appreciate that the present invention includes all 
5 novel intermediates required to make the compounds of Formula I. More specifically, the 
present invention includes the following compounds: 

3- (6-methyl)pyridylcarbinol; 
L-P-r^rr-butylalanine methyl ester, 

10 P-isocyanato-L-^reit-butylalanine methyl esten 

N-(6-methyl-3-pyridinyhnethoxycarbonyl)-L-P-refT-butylalanine methyl ester, 

N-(6-metbyl-3-pyridinylmethoxycarbonyl)-L-P-rm-butylalanine; 

N-cyclopropylmethylcyclopropylamine; 

N*benzoyl*N'-cyclopiopyl-N'-cyclopn>pylmethylthiourea; 
15 N-cyclopropyl-N-cyclopropylmethylthiourea; 

ethyl 2-<N-cyclopropyl-N-cycIopn>pylmethylanuno)thiazole-4-carb^^ 

N-[2-(N'Cyclopropyl-N-cyclopropylmethylamino)thiazol-4-ylcarbonyl]hydrazide; 

ethyl 6>phenylnicotinate; 

6-phenylnicotinic acid; 
20 N-cyclopn)pyl-N-(2-methylpropyl)amine; 

N-benzoyl-N'-cyclopropyl-N-(2-methylpropyl)thiourea; 

N-cyclopropyl-N-(2-methylpropyl)thiourea; 

ethyl 2-[N-cyclopn)pyl-N-(2-methylpropyl)aniino]thiazole-4-carboxylate; 
N-[2-[N-<:yclopropyl-N«(2-methylpropyl)amino]thia2ol-4-ylcarbonyl]hydrazide; 
25 N-(N-feit-butoxycarbonyl-L-leucinyl)-N-[2-[N-cyclopropyl-N-(2- 
methylpn>pyl)amino]thiazol-4'ylcarbonyl]hydrazide; 
N-[2*[N-cyclopropyl-N-(2-methylpropyl)amino]thiazol-4-ylcarbonyl]-N-(L- 
leucinyl)hydrazide; 

N-(2-pyndinylmethoxycarbonyl)-L-^re/t-butylalanine methyl ester, 
30 N-(2-pyridinybnethoxycarbonyl)-L-^rm-butylalanine; 

4- carbomethoxyphenylboronic acid; 
methyl 4-(2>pyridinyl)benzoate; 
4-(2-pyridinyl)benzoic acid; 

ethyl 2-(l-naphthyI)thiazole'4-carboxylate; 
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l-i 1 -naphthyl)thiazole*4-y lcart>onylhydrazide; 

N-(N-rerr-butoxycarbony I-L-leucinyl)-N -[2-( 1 -naphthyl)thiazol-4-ylcaibonyl]hydi:azide; 
N-(I^leocinyl)-N -[2>( 1 -naphthy l)thiazol-4-y Icaibonyllbydcazide; 
N-ierr-butoxycarbonyUL-p-rerr-botylalanine; 
5 N-<N-ien-butoxycartx>nyl-I^p-r£rt-b«itylalanyl)-N42-[N<^ 
methylpropyl)ainino]thiazol-4-ylcart)onyl]hydrazide; 
N-(L-^-rert-batylalanyl)-^^-[2-[NH:yclo|lropyl-N-(2-Inethy^ 
ylcarbonyl]hydrazide; 

N-<2-methyl-3-pyridinyhnethoxycari)onyl)-L*P-rm-butylaIaiiine methyl ester; 
10 N-(2-methyl-3-pyridinylmethoxycaibonyl)*L-P-rerr-butylalaiiine; 

2-(2-chl(m>phenoxyiiiethyI)thiazol-4-ylcarbonylhydrazide; 

N-cyclopentyl-N-(2-inediylpn)pyl)aniine; 

N-beiizoyl-N*-K:yclopratyl-hr-(2-inediylpropyl)thiotiiea: 

N-cyclopeDtyl-N-(2-inethylpropyI)thiouiea; 
IS ethyl 2-[N-cyclopentyl-N-(2-methylpropyI)aniino]thiazole-4^aifooxylate; 

N-[2^|N<:yclopentyl-N-<2-mechylpropyI)ainino]thiazol-4-ylcaite 

N•<N-fm•butoxycaxbmyl-I^leucinyl)-^^-[2-)N-cyclop^opyl-N- 

cyclopi:opylnietfaylaiiuno)thiazol-4-ylcaib^ 

N-[2-(NK:yclopropyl-N-cyclopropylmenthylaiiiino)thiazol-4-ylcarbonyI]-N 
20 leucinyl)hydrazide; 

(S)-2-rert-butoxycarbonylaininopent-4-enoic acid; 
N-^eit-butoxycaibonyl-L-^-cyclopropylalanine methyl ester, 
N-rm-butoxycaibonyl'-L-^-cycloprcypylalanine; 

N-<N*ren-bmoxycarbonyl-L-^yclopropylalanyl)-N-[2-)NK:yclopropyl-N^ 
25 cycl(^>r(>pylmethylamino)thiazol-4-ylcarbonyl]hydni2ide 

N-<LrPK7clopn^ylalanyl)-N-[2-(N-4:yclopropyl-N-<:yclopropyl^ 
ylcaibonyl]hydnizide; 

NKN-refT-butoxycarb(myl-L-leacinyl)-N*-[2-[NK:yclop^^ 
methylpiopyl)amino]diiazol-4-ylcarboQyl]hydiazide; 
30 N-[2*[N-^cIopentyl-NK2-methylpiopyI)amino]thiazol-^ylcai^ 
leacinyOhydrazide; 

NKN-iefT4mtoxycaxb(myl-L-P-cyclopiopyIaianyl>^ 
roethylpropyl)amino]thiazol-4-ylcarbonyl]hydrazide; 
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N-(L-p<yclopn)pylalanyI)-N-[2-[N-<:yclopropyl-N-<2-ii^ 
ylcaifoonyI]hydrazide; 

N-<N-^m-lmtoxycaibonyl-L-P<yclopropylalanyi)-^^ 
methylpn>pyl)ainmo]tfaiazol-4-yica]1x>nyI]hydnizide; 
5 N-[2-[NK:yclopentyl-N-(2-inethylpropyl)anuno]tfaiazol-^ylc^ 
cyclopropybdanyOhydrazide; 
N-<yclobiityI-N<<2-methyIpropyl)amuie; 
N-beiizoyl-N'H:yclobiityI-NH2-iiiethylpropyl)thioiiiea; 
N-cyciobatyl-N-(2-iiiethylpropyl)tfaiou]:ea; 
10 ethyl 2-[N-^clolnityl-N-(2-inethylpropyl)ainino]thiazole-4^ 
N-[2-[N-cyclolNityl-N-(2-mediylpn>pyl)ainino]thiazol-4-^ 
L-p-cyclopropylalanine methyl ester; 

P-isocyanato-L-P-cyclopropylalanine methyl ester; 
NK2-pyridmyImethoxycarbonyI)-L-PK:yclopn>pyIalaniiie methyl ester; 
15 NK2-pyridinylmethoxycaifoonyl)-L-P-cyclopiopylalaiihie; 
N-<N-re;t-butoxycaifoonyl-L-leucmyl^N-[2-[NK:yclota^ 
methylpropyl)ammo]thiazol-4-ylcaifoonyl]hydiazide; 
N-[2-[N-cyclobatyl-NK2-methylpropyl)amino]thiazoI-4-ylcaito 
leucinyOhydrazide; 

20 N-(N-reit-batoxycarbonyUL-P-cyclopiopylalanyl)-N'-[2-[NK:yclob^ 
methylpn>pyl)amino]thiazol-4-ylcarbonyl]hydFazide; 
N-[2-[N-cyclobutyI-N-(2-methylpropyl)amino]thiazol-4-ylcaitx>ny^ 
cyclopropylalanyOhydrazide; 

N-(N-rm-4mtoxycaifooayl-L-^yclohexylalanyl)-N*-[2-[N-K:yclopiY>py 
25 methylpropyl)ammo]thiazol-4-ylcaibonyl]hydrazide; 

N-(L*pH:yclohexyla]anyl)-N*-[2-[N-cyclopn>pyl-N-<2-methyl^^ 
ylcarbonyllhydrazide; 

ethyl 2-(4-m(npholmo)pyrimidine->S-caiboxylate; 
2-(4-morplioliiio)pyrimidine-S-carboxyIic acid; 
30 ethyl 2-<l*fiyrrolidino)pyiimidiiie-S-carboxylate; 
2-(l-pynolidino)pyrimidme-S-cazboxylic acid; 
NKN-r^ft-^nitoxycaitcmyl-I^P-cyclohexyl^^ 
cyclopropylmethylamino)thiazol-4-ylcaibonyI]hydrazide; 
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N-(L-p- cyclohexylglycmyl)-N-[2'<N-cyclopiDpyl-NK:ycIopropyInienA^^ 
4*ylcarbonyl]hydiazide; 

ethyl 2-[N-[2KN,N-dimethylaiiimo)^yl]-N-iiiethyl^^ 
2>[N-[2<(N,NKtimethyianuno)ethyl>N*iiiethyIaiiiino]pyr^ 
5 ethyl 5-hydroxybenzofuran-2-caiboxylate; 

ethyl 5-[2-(4-morpholino)ethoxy]benzofuran-2-carboxylate; 
5-[2-(4-moipholino)ethoxylben2ofiiran-2-carboxyIicacid; 
ethyl 5-[2KNJ^-dimethylamino)ethoxy]benzofuran-2-<:arboxylate; 
5-[2-(NJ^-dimethylamino)ethoxy]benzofiiran-2-carboxylic acid; 
10 ethyl 5-[2-( 1 -piperidinyl)ethoxy]beiizofuran-2-carfooxylatB; 
5-[2-(l-piperidinyl)ethoxy]benzofuran-2-carboxylic acid; 
ethyl 2-(4-fert-butoxycait)ony I- 1 -piperaziny l)pyrimidine-4-carboxylate; 
2-(4-r^/t-buloxycarbony 1- 1 -piperaziny l)py riniidine-4-carboxy lie acid; 
N-[N-[2-(4-rm-butoxycarbonyl-l-piperazinyl)pyriniidin-4-ylcarbonyI]-L-P- 

15 cyclopropylalanyl]-N*[2-[N-<yciopiopyl-N-(2-methylpropyl)ainino]thiazol^ 
ylcarbonyl]hydrazide; 

ethyl 2-(4-fe/r-butoxycarbonyl- 1 -piperaziny l)pyrimidine-5-carboxylate; 

2-<4-rm-butoxycarbonyl-l-pipera2inyl)pyrimidine-5-carboxylic acid; 

N-|N-[2K4-fm-butoxycarbonyl-l-piperazinyl)pyriniidin-5-ylcaii)onyI]-L-P- 
20 cyclopropylalanyl>N-[2-[N^yclopn>pyl-N-(2-methylpropy])amino]thiazol-4- 

ylcarboiiyl]hydrazide; 

ethyl 7-hydroxybenzofuran-2-caiboxylale; 

ethyl 7-[2-( l-piperidinyl)ethoxy]beiizofiaran-2-carboxy late; 

7-[2-( 1 -piperidiny l)ethoxy ]ben2ofuran-2-carboxy lie acid; 
25 ethyl 7-[2-( 1 -piperidiny l)elhoxy]benzoftiran-2"Carboxy late; 

7-[2-( 1 -piperidiny l)ethoxy]benzofiiran-2-carboxy lie acid; 

ethyl 7-[2-<N^-^niethylanMno)ethoxy]benzofuran-2-carboxylate; 

7-[2-(NJ^^Kii^aethyla^lino)ethoxy)ben2ofll^an-2-cari>oxylic acid; 

ethyl 2-[N-[2-(NJ4-^inaethylainino)ethyl]-N-methylanuno]pyriniidine-4^ 
30 2-[N-[2-(N^-diinethylanuno)ethyl]-N*niethylamino]pyrimidine-4-caito acid; 

2-(l-n^hthyl)thiazole-4-caifooxyIic acid; 

bCTzyl 5-hydroxybeiizofiiian-2-caiboxylate; 

benzyl 5-rm-4mtoxycaib(mylniedioxybeiizofuran-2'K:^ 

S-iert4)utoxycarbonyln)ethoxybc»iZ0fuian-2H:arboxylic acid; 
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N-[N-(5-rerf-butoxycarbonylmethoxybenzofiiran-2-ylcartx)nyl^^ 
N*-[2-[NK:yclopropyl-NK2'methyipropyI)ammo]thiazol-4-ylcai^ 
ethyl 7-[2-( 1 -inoipholino)ethoxy ]benzofuran-2-<aifooxylate; 
7-[2-(l-morpholino)ethoxy]bcii2ofuran-2-^arboxylic acid; 
5 boizyl 7-hydroxybenzofuran-2-carfooxylate; 

benzyl 7-f£rr-butoxycarbonylmethoxybenzofuran-2-carboxylate; 
7-rm-butoxycart)oiiylmethoxybenzofuran-2-carboxylic acid; 
N-[N-(7-ferf-butoxycart)onylmethoxybeii2ofiaran-2-ylcart>onyl)-L-p^ 
[2-[N-^clopropyI-N-(2-methylpropyI)aimno]thiazol-4-ylcaibonyl]hyd]:azide 
10 benzyl 5-methoxycaxbonylbenzofuran-2-carboxylate; 
5-methoxycaxbonylbenzofuian-2-carboxylic acid; 

N-t2-[N'K:yclopropyl-N-(2-niethylpropyl)anuno]diiazol-4-ylcaiix)nyl]-N-P^^ 
medioxycarbonylbenzofuran-2-ylcarbonyL)>L-P-cyclopropylalanyi]hydrazide; and 
N-|N-(7-rc/t-butoxycart)onylmethoxybenzofuim-2-yIcarbonyl)-L-l^ 
15 cyclopTopyl-N-(2'*raethylpropyl)amino]thiazoi-4-ylcarbonyl]hydrazide; 
and all salts, hydrates and solvates thereof. 

The starting materials used herein are conunercially available amino acids or are 
prepared by routine methods well known to those of ordinary, skill in the art and can be 

20 found in standard reference books, such as the COMPENDIUM OF ORGANIC 
SYNTHETIC METHODS, Vol. I-Vl (published by Wiley-Interscience). 

Coupling methods to form amide bonds herein are generally well known to the art. 
The methods of peptide synthesis generally set forth by Bodansky et aL, THE PRACTICE 
OF PEPTIDE SYNTHESIS, Springer- Verlag, Beiiin, 1984; E. Gross and J. Meienhofer, 

25 THE PEPTIDES, Vol. 1. 1-284 (1979); and J.M. Stewart and J.D. Young, SOLID PHASE 
PEPTIDE SYNTHESIS, 2d Ed., Pierce Chemical Co., Rockford, III., 1984. are generally 
illustrative of the technique and are incorporated herein by reference. 

Synthetic n^thods to prepare the compounds of this invention frequendy employ 
protective groups to mask a reactive functionality or minimize unwanted side reactions. 

30 Such protective groups are described generally in Green, T.W, PROTECTIVE GROUPS IN 
ORGANIC SYNTHESIS, John Wiley & Sons, New York (1981). The term "amino 
protecting groups" generally refers to the Boc, acetyl, benzoyl, Fmoc and Cbz groups and 
derivatives thereof as known to the ait. Methods for protection and deprotection, and 
replacement of an amino protecting group with another moiety are well known. 
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Acid addition salts of the compounds of Formula I are prepared in a standard 
manner in a suitable solvent from the parent compound and an excess of an acid^ such as 
hydn>chloric, hydrobromic, hydrofluoric, sulfuric, phosphoric, acetic, trifluoroacetic, 
maleic, succinic or methanesulfonic. Certain of the compounds form iimer salts or 
5 zwitterions which may be acceptable. Cationic salts are prepared by treating the parent 
compound with an excess of an alkaline reagent, such as a hydroxide, carbonate or 
alkoxide, containing the ^ipropriate cation; or with an appropriate organic amine. Cations 
such as Li+ Na+ K"*". Ca++, Mg^ and NH4+ are specific examples of cations present in 
pharmaceutically acceptable salts. Halides, sulfate, phosphate, alkanoates (such as g^^fare 

10 and trifluoroacetate), benzoates, and sulfonates (such as mesylate) are examples of anions 
present in pharmaceutically acceptable salts. 

This invention also provides a pharmaceuticai composition which comprises a 
compound according to Formula I and a pharmaceutically acceptable carrier, diluent or 
excipienL Accordingly, the compounds of Formula I may be used in the manufacture of a 

IS medicament Pharinaceuticalcompositioiisof the conipounds of Formula I prepared as 
hereinbefore described may be formulated as solutions or lyophilized powders for 
parenteral administratiQn. Powders may-be reconstituted by addition of a suitable diluent 
or other pharmaceuticaUy aocqitable carrier prior to use. The liquid formulation may be a 
buffered, isotonic, aqueous solution. Examples of suitable diluents are normal isotonic 

20 saline solution, standard 5% dextrose in water or buffimd sodium or airunonium acetate 

solution. Such formulation is especially suitable for parenteral administration, but may also 
be used for oral administratis or contained in a metered dose inhaler or nebulizer for 
insufflation. It may be desirable to add excipients such as polyvinylpyrrolidone, gelatin, 
hydroxy cellulose, acacia, polyethylene glycol, mannitol, sodium chloride or sodium 

23 citrate. 

Alternately, these compounds may be encaq>sulated, tableted or prepared in an 
emulsion or syrop for oral administration. Pharmaceutically accq>table solid or liquid 
carriers may be added to enhance or stabilize the composition, or to facilitate preparation of 
the composition. Solid carriers include starch, lactose, calcium sulfate dihydrate, terra alba, 

30 magnesium stearate or stearic acid, talc, pectin, acacia, agar or gelatin. Liquid carriears 
include syrup, peanut oil, olive oil, saline and water. The carrier may also include a 
sustained release material such as glyceryl monostearate or glycoyl dic^<*4>TflTe, alone or 
witiiawax. Tlie amount of soUd carrier varies but, preferably, will be between about 20 
mg to about 1 g per dosage unit. The pharmaceutical preparations are made following the 

35 convrational techniques of pharmacy involving milling, nuxing, granulating, and 
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compressing, when necessary, for tablet forms; or milling, mixing and filling for hard 
gelatin capsule forms. When a liquid carrier is used, the preparation will be in the form of 
a syrup, elixir, emulsion or an aqueous or non*aqueous suspension. Such a liquid 
formulation may be administered directly p.o. or filled into a soft gelatin capsule. 

For rectal administration, the compounds of this invention may also be combined 
with excipients such as cocoa butter, glycerin, gelatin or polyethylene glycols and molded 
into a suppository. 

Utility of the Present Invention 

The compounds of Formula I are useful as protease inhibitors, particularly as 
inhibitors of cysteine and serine proteases, more particularly as inhibitors of cysteine 
proteases, even more particularly as inhibitors of cysteine proteases of the papain 
superfamily, yet more particularly as inhibitors of cysteine proteases of the cathepsin 
family, most particularly as inhibitors of cathepsin K. The present invention also provides 
useful compositions and formulations of said compounds, including pharmaceutical 
compositions and formulations of said compounds. 

The present compounds are useful for treating diseases in which cysteine proteases 
are implicated, including infections by Pneumocystis carinii, trypsanoma cruzi, trypsanoma 
brucei» and Crithidia fusiculata; as well as in schistosomiasis, malaria, tumor metastasis, 
metachromatic leukodystrophy, muscular dystrophy, amytrophy; and especially diseases in 
which cathepsin K is implicated, most particularly diseases of excessive bone or cartilage 
loss, including osteoporosis, gingival disease including gingivitis and periodontitis, 
arthritis, more specifically, osteoarthritis and rheumatoid arthritis, Paget's disease; 
hypercalcemia of malignancy, and metabolic bone disease. 

Metastatic neoplastic cells also typically express high levels of proteolytic enzymes 
diat degrade the sunounding matrixt and certain tumors and metastatic neoplasias may be 
effectively treated with the compounds of this invention. 

The present invention also provides methods of treatntent of diseases caused by 
pathological levels of proteases, particulariy cysteine and serine proteases, more 
patticolariy cysteine proteases, even more particulariy as inhibitors of cysteine proteases of 
the ps^iain sup^amily, yet more paniculariy cysteine proteases of the cathepsin family, 
which methods cono^nise administering to an animal, particulariy a mammal, most 
particttlariyahumaninneedthereof a am^x>und of die present invention. Thepresent 
mvention especially provictes methods of treatmrat of diseases caused by pathological 
levels of cathqisin K, which methods corrqirise administering to an aniinal, particularly a 
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mammaU most paiticulariy a human in need thereof an inhibitor of cathepsin including 
a compound of the present invention. The present invention particulariy provides methods 
for tieating diseases in which cysteine proteases are inq)licated, including infections by 
Pneumocystis carinii, trypsanoma cruzi, trypsanoma brucei, and Critfaidia fiisiculata; as 
5 well as in schistosomiasis, malaria, tumor metastasis, metachromatic leukodystrophy, 

muscular dystrophy, amytrophy, and especially diseases in which cathepsin K is implicated, 
most particularly diseases of excessive bone or cartilage loss, including osteoporosis, 
gingival disease including gingivitis and periodontitis, arthritis, more specifically, 
osteoarthritis and rheumatoid arthritis, Paget's disease, hypercalcemia of malignancy, and 

10 metabolic bone disease. 

This invention further provides a method for treating osteoporosis or inhibiting 
bone loss which comprises internal administration to a patient of an effective amount of a 
compound of Formula I, alone or in combination with other inhibitors of bone resorption, 
such as bisphosphonates (i.e., allendronate), hormone replacement therapy, anti-estrogens, 

15 or calcitonin. In addition, treatment with a compound of this invention and an anabolic 
agent, such as bone morphogenic protein, iproflavone, may be used to prevent bone loss or 
to increase bone mass. 

For acute therapy, parenteral administration of a compound of Formula I is 
preferred. An intravenous infusion of the compound in 5% dextrose in water or normal 

20 saline, or a similar formulation with suitable excipients, is most effective, although an 
intramuscular bolus injection is also useful. Typically, the parenteral dose will be about 
0.01 to about 100 mg/kg; preferably between 0. 1 and 20 mg/kg, in a manner to maintain the 
concentration of drug in the plasma at a concentration effective to inhibit cathepsin K. The 
compounds are administmd one to four times daily at a level to achieve a total daily dose 

25 of about 0.4 to about 400 mg/kg/day . The precise amount of an inventive compound which 
is therapeutically effective, and the route by v^cb such compound is best administered, is 
readily determined by (me of ordinary skill in the ait by comparing the blood level of the 
agent to the concentration required to have a therapeutic effect. 

The compounds of tihis invention may also be administered orally to the patient, in 

30 a manner such that the concentration of drug is sufficient to inhibit bone resorption or to 
adiieve any other therapeutic indication as disclosed herein. Typically, a pharmaceutical 
composition containing the compound is administered at an oral dose of between about 0.1 
to about 50 mg/kg in a maimer consistent with the condition of the patient. Preferably the 
oral dose would be about 0.5 to about 20 mg/kg. 
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No unacceptable toxicoiogical effects are expected when compounds of the 
present invention are administered in accordance with the present invention. 

Biological Assays 

5 The compounds of this invention may be tested in one of several biological assays 

to determine the concentration of compound which is required to have a given 
pharmacological effect. 

Determination of cathepsin K proteolytic catalytic activity 

10 All assays for cathepsin K were carried out with human recombinant enzyme. 

Standard assay conditions for the detennination of kinetic constants used a fluorogenic 
peptide substrate, typically Cbz-Phe-Arg-AMC, and were determined in 100 mM Na 
acetate at pH 5.5 containing 20 mM cysteine and 5 mM EDTA. Stock substrate solutions 
were prepared at concentrations of 10 or 20 mM in DMSO with 20 uM fmal substrate 

IS concentration in the assays. All assays contained 10% DMSO. Independent experiments 
found that this level of DMSO had no effect on enzyme activity or kinetic constants. All 
assays were conducted at ambient tenqierature. Product fluorescence (excitation at 360 
nM; emission at 460 nM) was monitared with a Perc^tive Biosystems Cytofluor n 
fluorescent plate reader. Product progress curves were generated over 20 to 30 minutes 

20 following formation of AMC product 

Inhibition studies 

Potential inhibitors were evaluated using the progiess curve mediod. Assays were 
25 carried out in the presence of variable concentrations of test con^und. Reactions were 
initiated by addition of enayme to buffered solutions of inhibitor and substrate. Data 
analysis was ccmducted according to one of two procedures depending on the appearance of 
the progress curves in the presence of inhibitors. For those compounds whose progress 
curves wm linear, apparent inhibiticm constants (Ki^app) ^ere calculated according to 
30 equation 1 (Brandt et al.^ Biochemiisry, 1989» 28, 140): 

V = VinA /[Kad + app) +A/ (1) 
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where v is the velocity of the reaction with maximal velocity Vfn.Ais the concentration 
of substrate with Michaelis constant of K^, and / is the concentration of inhibitor. 

For those compounds whose progress curves showed downward curvatute 
characteristic of time-dependent inhibition, the data from individual sets was analyzed to 
3 give kobs according to equation 2: 

[AMCl = f + (vo 'Vss)[l'exp ('kob^)J / kobs (2) 

where [AMC] is the concentration of product formed over time r, vq is the initial reaction 
10 velocity and V55 is the final steady state rate. Values for kobs were then analyzed as a 
linear function of inhibitor concentration to generate an apparent second oixier rate 
constant (kobs / inhibitor concentration or kobs / ITl) describing the time-dependent 
inhibition. A complete discussion of this kinetic treatment has been fully described 
(Morrison et aL, Adv. EnzymoL Relat. Areas MoL Biol, 1988, 6/, 201). 

15 

Human Osteoclast Resorption Assay 

Aliquots of osteoclastoma-derived cell suspensions were removed from liquid 
nitrogen storage, wanned rapidly at YI^'C and washed xl in RPMI-1640 medium by 
centrifugation (1000 rpm, 5 min at 4*^. The medium was aspirated and replaced with 
20 murine anti-HLA-DR antibody, diluted 1:3 in RFMI-1640 medium, and incubated for 30 
min on ice The cell suspension was mixed frequently. 

The cells were washed x2 with cold RPMI-1640 by centrifugation (1000 rpm, 5 
min at 4*'C) and then transferred to a sterile 15 mL centrifuge mbe. The number of 
mononuclear cells were enumerated in an improved N«ibauer counting chamber. 
25 Sufficient magnetic beads (S / mononuclear cell), coated with goat anti*mouse IgG, 

were removed fiom their stock bottle and placed into 5 mL of fresh medium (this washes 
away the toxic azide preservative). The medium was removed by inunobilizing the beads 
on a magnet and is replaced with fresh mediunL 

The beads wm mixed with the ceils and the suspension was incubated for 30 min 
30 on ice. The suspension was mixed frequently. Tbe bead-coated cells were inunobilized on 
' a magnet and the remaining cells (bsteoclast-ricb fraction) were decanted into a sterile SO 
mL centrifuge tube. Iresh medium was added to the bead-coated cells to dislodge any 
trapped osteoclasts. This wash process was repeated xlO. The bead-coated cells were 
discarded. 
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The osteoclasts were enumerated in a counting chamber, using a laxge-bore 
disposable plastic pasteur pipette to chai]^ the chamber with the sample. The ceUs were 
pelleted by centrifugation and the density of osteoclasts adjusted to 1 Sxl&^lmL in EMEM 
medium, supplemented with 10% fetal calf serum and 1 .7g/litre of sodhun bicarbonate. 3 
5 mL aiiquots of the cell suspension ( per treatment) were decanted into 15 mL centrifuge 
tubes. These cells were pelleted by centrifugation. To each tube 3 mL of the appropriate 
treatment was added (diluted to SO uM in the EMEM medium). Also included were 
^Impropriate vehicle controls, a positive control {87MEM1 diluted to 100 ug/mL) and an 
isotype control (IgG2a diluted to 100 ug/mL). The tubes were incubate at 37*C for 30 min. 

10 0.5 mL aiiquots of the cells were seeded onto sterile dentine slices in a 48-well 

plate and incubated at 37**C for 2 h. Each treatment was screened in quadruplicate. The 
slices were washed in six changes of warm PBS (10 mL / well in a 6-well plate) and then 
placed into fresh treatment or control and incubated at 3TC for 48 h. The shces were then 
washed in phosphate buffered saline and fixed in 2% glutaraldehyde (in 0.2M sodium 

15 cacodylate) for 5 min., following which they were washed in water and incubated in buffer 
for 5 min at 37°C. The slices were then washed in cold water and incubated in cold acetate 
buffer / fast red garnet for 5 min at 4**C. Excess buffer was aspirated, and the slices were 
air dried following a wash in water. 

The TRAP positive osteoclasts were enumerated by bright-field microscopy and 

20 were then removed from the surface of the dentine by sonication. Pit volumes were 
determined using the Nikon/Laseitec ILM21 W confocal microscope. 



General 

25 Nuclear magnetic resonance spectra were recorded at either 250 or 400 MHz using, 

respectively, a Bruker AM 250 or Bruker AC 400 spectrometer. CDCI3 is 
deuteriochloroform, DMSO-dg is hexadeuteriodimediylsulfoxide, and CX>30D is 
tetradeuteriomethanol. Chemical shifts are reported in parts per million (d) downfield from 
the internal standard tetiamethylsilane. Abbreviations for NMR data are as follows: s = 

30 singlet, d - doubly t = triply q = quartet, m = multiplet, dd = doublet of doublets, dt s 
doublet of triplets, q>ps apparent, br= broad. J indicates the NMR coupling constant 
measured in Hertz. Continuous wave infrared (IR) spectra were recorded on a Perkin- 
Qmer 683 tn&ared spectrometer, and Fourier transform infrared (FIIR) spectra were 
recorded on a Nicolet Impact 4()0D infrared spectrometer. IR and FIIR spectra wm 

35 recorded in transmission mode, and band positions are reported in inverse wavenumbers 
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(cm"^). Mass spectra were taken on either VG 70 FE, PE Syx API III, or VG ZAB HF 
instniments, using fast atom bombanlment (FAB) or electrospray (ES) ionization 
techniques. Elemental analyses were obtained using a Peikin-Ehner 240C elemental 
analyzer. Melting points were taken on a Thomas-Hoover melting point s^ypaiatus and are 
5 uncorrected. All temperatures are r^orted in degrees Celsius. 

Analtech Silica Gel GF and E. Merck Silica Gel 60 F-254 thin layer plates were 
used for thin layer chromatogn^hy. Both flash and gravity chromatography were carried 
out on E. Merck Kieselgel 60 (230-400 mesh) silica gel. 

Where indicated, certain of the materials were purchased from the Aldnch 
10 Chemical Co., Milwaukee, Wisconsin, Chemical Dynamics Corp.. South Plainfield, New 
Jersey, and Advanced Chemtech, Louisville, Kentucky. 
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Examples 

In the following synthetic exanq>les« tempeiatuie is in degrees Centigrade CQ. 
Unless otherwise indicated, all of the stalling nfflyfri^Hty were obtained ftom commercial 
sources. Without further elaboration^ it is believed that one sldQed in the art can, using the 
5 preceding description, utilize the present invention to its fullest extent. These Examples are 
given to Ulustrate the invention, not to limit its scope. Reference is made to the claims for 
what is reserved to the inventors hereunder. 



10 



Example 1 

Preparation of N-r2-(N-<:vclopropvl-N-cvclopn>pvlmethvlaniino)thiazol^vlcarbonvlVN*- 
fN-(6-methvl>3-Dvridin vhnethoxvcaibonvlV>L-P-fm-butvlalanvllhvdrazide 



a) 3-(6-methyl)pyridylcarbinoI 

15 To a stirring solution of ethyl 6-methylnicotinate ( 1 .3 g, 8.6 mmol) in diethyl ether 

(50 mL) at 0 pC was added dropwise lithium aluminum hydride (9.5 mL, 9.5 mmol, 1 OM 
inTHF). After stirring at room ten^rature for 2h, the reaction was quenched by 
successive addition of water (0.360 mL), 15% NaOH (0.360 mL), and water (1.1 mL). The 
mixture was filtered and the filtrate concentrated to yield the title compound as a yellow oil 

20 (0.852 g, 81%). MS (ESI): 124.0 (M+H)+ 



b) L-P-fe/t-butylalanine methyl ester hydrochloride 

To a suspension of L-^/c/t-butylalanine (2.0 g, 13.8 mmol) in 2,2- 
dimethoxypropane (75 mL) was added concentrated HCI (12 mL). After standing at room 
25 temperature for 16h, the mixture was concentrated and the residue dissolved in ethyl 
acetate. The organic layer was washed with 15% aqueous sodium carbonate (2x) then 
dried (MgS04), filtered and concentrated to yield the finee base which was treated with 1.0 
eq HCI in diethyl ether. The precipitate was filtered off to yield the hydrochloride salt as a 
white soUd (1.32 g, 49%). MS (ESI): 159.7 (M+H)+. 

30 

c) p-isocyanato-Lrp-tert-butylalanine methyl ester 

To a suspension of the compound of Example 1(b) (1.32 g, 6.75 mmol) in 
dichloromethane (50 mL) was added pyridine (2.1 g, 27 mmol). The solution was takm to 
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0 pC and a solution of triphosgene (0.862 2.90 nunol) in dichloramethane (10 mL) was 
added dropwise over 40 min. After sdning at 0 pc for 2h, the solution was partitioned 
. between 0.SN HCl and dichloromcthane. The organic layer was washed successively with 
cold 05N HCl, cold water, and cold brine, dried (MgS04), Altered and concentrated to 

S yield the tide confound as a pale yellow oil (1 2A g, 99%). ^HNMR (400 MHz, CDQs) p 
3.99 (dd, IH), 3.81 (s, 3H), 1.89 (dd. IH), 1.58 (dd, IH), 0.97 (s, 9H). 

d) N-(6-methyl-3-pyridinylniethoxycarbonyl)-L-P-fm-butylalanine methyl ester 
A solution of the compound of Example 1(c) (0.404 g, 2.18 mmol) and the 
10 confound of Example 1(a) (0.269 g, 2.18 mmol) in toluene (3 mL) was heated at reflux for 
16h. The solution was then concentrated and purified by column chromatography (silica 
gel; ethyl acetate/hexane) to yield the tide compound as a yellow solid (0.447 g, 71%). MS 
(ESI): 309.3 (M+H)+ 

15 e) N-(6-methyl-3-pyridinylroethoxycaibonyl)T-L-P-rm-^butylalanine 

To a stirring solution of the compound of Example 1(d) (0.447 g, 1 .45 mmol) in 
THF (7.0 mL) and water (7.0 mL) was added lidiium hydroxide monohydrate (0.069 g, 1 .60 
mmol). After stining at reflux for 1^ the solution was concentrated and the residue was 
dissolved in water and acidified with leq IN HCl. The mixture was frozen and placed on a 

20 lyq)hilizer for 16h to yield the tide compound as an off-white solid (0.426 g, 100%). MS 
(ESI): 295.2 (M+H)+ 

f) N-cyclopropylmethylcyclopropylamine 

Cyclopropylamine (6.6 g, 1 15.4 mmol, 8.0 mL) and cyclopropylcarfooxaldehyde 

25 (8.09 g, 1 15.4 namol, 8.6 mL) weie dissolved in methylene chloride (40 noL) and allowed to 
stir at room temperature. After two hours, die mixture was dried (MgS04), filtered and 
concentrated to afford the pure inune, which was dissolved in ether (50 mL), the solution 
was cooled to 0% and lithramahmiinum hydride (170 mmol, 170 mL, 1 M in ether) was 
added slowly. The solution mixture was stirred for two hours and then quenched at 0 ^ 

30 witfi water, sodium hydroxyde (15%), water The solid was removed by filtration and 

washed with ether. The filtrate was dried (MgS04), filtered and concentrated to afford the 

tide compound as a colorless liquid (6.10 g, 47%). MSOESQ: 111.9(M+H)'*'. 
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g) N-4)en2oyl-N'K:yclopropyl-N'K:yclopropylinethyltluourea 

The compound of Example 1(f) (6.10 g, 54.86 mmol) was dissolved in chlorofonn 
(1(X) mL) and benzoyl isothiocyanate (8.95 g, 54.86 mmol, 8.00 mL) was added. After 
5 stirring 45 minutes at room temperature, the solution was concentrated to give the title 
compound as an orange solid (15.05 g, 100%). MS (ESI): 275.1 (M+H)+. 

h) N-cyclopropyl-N-cyclopropylmethylthiourea 

The compound of Example 1(g) (15.05 g, 54.86 mmol) was dissolved in methanol 
10 (100 mL) and water (100 mL)» potassium carbonate (22.7 g, 164.6 mmol) was added and 
die solution was heated at reflux overnight. The reaction mixture was concentrated, 
redissolved in ediyl acetate, washed with sodium bicarbonate, water and dried (MgS04), 

fdtered and concentrated to afford the title compound as a yellow solid (9.34 g, 100%). MS 
(ESI): 170.9 (M). 

15 

i) ethyl 2<(NK:yclopn)pyl-N<:yclopropylmethylamino)thiazol&4-caiboxylate 

The compound of Example 1(h) (9.34 g, 54.86 mmol) was dissolved in 50 mL of 
ethanol upon heating. The solution was cooled to room tenq[)erature and 
etiiyllnomopyiuvate (10.7 g, 54.86 mmol, 6.8 mL) was added. The reaction mixture was 

20 heated at reflux for 30 minutes, then concentrated. The residue was partitioned between 
ethyl acetate and saturated aqueous sodium bicarbonate. The aqueous phase was extracted 
with ethyl acetate and the combined organic phases were washed with saturated brine, dried 
(MgS04), filtered and concentrated to give an orange oil. The crude product was passed 
trough silica gel eluting with ethyl acetate/ hexane ( 1 :3) to give the title conq^und as a 

25 yeUow oil (1333 g. 93%). MS (ESI): 267.2 (M+H)+. 



j) NH;2-<N-cyclopropyl-N'^yclopropylniethylamino)diiazol^^ 

The compound of Example l(i) (13.53 g, 50.80 mmol) was dissolved in 100 mL 
edianol and hydrazine monohydrate (2S.4 g, 508 mmol, 24.6 mL) was added. The sohition 
30 was heated at reflux for 2 hours, thra concentrated. The crude product was passed trough 
silica gel duting with 10% methanol in methylme chloride to give the title compound as a 
yellow solid (11.04 g, 86%). MS (ESI): 253.1 (M+H)+. 
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k)N-[2-(NK:yclopropyl-NK:yclopropylme%laiiiino)thi^ 
3*pyhdinylinethoxycarbonyl)-I^lerr4>utyiaIanyl]hydrazide 

To a stirring solution of the conqKnind of Example 1(e) (160 rag, 0.48 nunol) in 25 
mL of DMF was added the compound of Exaiiq>le IQ) (120 mg, 0.48 nnnol), 1- 
5 hydioxybenzotriazole (6.0 mg, 0.05 mmol), and l-(3-dimethylaminopropyl)-3- 

ethyicarbodiimide hydrochloride (91 mg, 0.48 mmol). After stirring at room temperatorc 
for 16 h, the solution was partitioned between ethyl acetate and water. The aqueous layer 
was extracted with ethyl acetate. The combined organic layers were washed with saturated 
brine, dried (MgS04), filtered and concentrated. The crude product was purified by 
10 column chromatography on silica gel (6% methanol in methylene chloride) to afford the 
title conq)ound as a white solid (200 mg, 80%). MS (ESI): 529.3 (M+H)+ 

Example 2 

15 Preparation of N r2>rNK:vcloDrPDvl-N-(2-medivlprDpvnanuno1thia2ol-4>vlcarbonvlVN*- 
(6-phenvlnicotinovlVL«leucinvllhvdra2ide 

a) tetrakis[tris(o-tolyl)phosphine]palladium(0) 

Palladium acetate (450 mg, 2.0 mmol) was dissolved in toluene (50 mL) and treated 
20 with tris(o-tolyl)phosphine (800 mg, 2.63 mmol). The solution was heated to 50'*C for 

three minutes and cooled to room tenq)eramre. The solution was reduced to a quarter of its 
volume and, after addition of hexane (50 mL), the precipitate was filtered off and dried 
under vacuum to give the title conqpound as a yellow solid (670 mg, 71%), which was 
dissolved in dimethylacetamide (8.4 mL) and the catalyst solution was degassed and purged 
25 with argon several times before use. 

b) ethyl 6-phenylnicotinate 

Ethyl-6-chloronicotinatB (1.7 g, 9.16 mmol), phenylboronic acid add (1.675 g, 
13.74 mmol) and potassium carbonate (2.5 g, 18.32 mmol) were dissolved in ortho-xylene 
30 (20 mL) and the solution was heated to lOO^C. When the teiiq)eratute was reached a freshly 
prepared sohition of the con^xiund of Example 2(a) (60 PL, 0.009 mmol) was injected and 
the reaction mixture was heated at 130°C overnight Subsequently the cooled reaction 
mixture was extracted twice with m^ylene chloride. The combined organic laym were 
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washed with water. The solvent was then removed und^ vacuum to give a brown oil. The 
erode residue was purified by column chromatography on silica gel (ethyl acetate/hexane» 
1:10) to give the title conqniund as a white solid (2.035 & 98%). MS (ESI): 228.2 
(M+H)+ 

5 

c) 6-phenybiicotinic acid 

Following the procedure of Exanqile 1(e), except substituting ethyl 6- 
phenylnicotinate for N-<6-inethyl-3-pyridinyIniethoxycarfoonyl)-I^P-/tf rr4)utylalaim 
mediyl ester, the title confound was prepared as a white solid (165 10%). MS (ESI): 
10 200.1 (M+H)+. 

d) N-cyclopn>pyl-N-(2-metfaylpropyl)aiitine 

€:yclopropylamine (3.3 g. 57.7 mmoi, 4.0 mL) and isobutyraldehyde (4.04 g, 57.7 
nrniol, 5.25 tiiL) were dissolved in methylene chloride (40 mL) and allowed to stir at room 
15 temperature. After two hours, the mixture was dried (MgS04), filtered and concentrated to 
afford the pure itrnne, which was dissolved in methylene chloride (200 mL), the solution 
was cooled to 0 ^ and sodium triacetoxyborohydride (30.5 g, 144.25 mmol) was added. 
The irdxtnre was allowed to stir for two hours and then washed with sodium bicarbonate 
(5% aqueous), dried (MgS04), filtered and concentrated to afford the title compound as a 

20 colorless liquid (2.25 g, 35%). MS (ESI): 1 14.1 (M+H)+. 

e) NKN-rerr-butoxycarbonyl-L-leucinyl)-N-[2-(N-cyclopropyl-N-(2- 
methy^ropyl)aminolthiazol-4-ylcarbonyl]hydrazide 

Following the procedure of Example l(g)-l(k), except substimting N-cyclopropyl- 
25 N-<2-methylpropyl)amine for N-cyclopropylmethylcyclopropylamine in step (g), and N- 
rerr-butoxycarbonyl-L-l^ine for N-<6-methyl-3-pyridinylmethoxycarbonyl)-L-p-rm- 
butylalanine in step (k), the title confound was prepared as a white solid (1.66 g, 96%). 
MS(ESD: 468.2 (M+H)+. 
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0N42-[N<yclopropyl-N-<2-methylpropyl)aniino]thiazol-4-ylca^ 
leucinyl)hydrazide 

To a stiirmg solution of the compound of Example 2(e) ( 1 .66 3.54 mmol) in 10 
mi of methylene chloride was added 5 mL of trifluoroacetic acid. After stirring one hour at 
5 room renq)erature the solution was concentrated and the residue was tedissolved in 

methylene chloride, washed with saturated aqueous sodium bicarbonate, dried G^S04), 
filtered and concentrated to afford the title compound as a yellow solid ( 1 30 g, 100%). MS 
(ESI): 3683(M+H)-»". 

10 g) N-[2-[NH;yclopn>pyl-N-<2-methylpropyl)aniinolthiazol-4-ylcarbonyl]-^^ 
phenylnicotinoyl)-L-leucinyl]hydrazide 

Following the procedure of Example l(k), except substituting N-[2-[N-cyclopropyl- 
N-(2-methylpropyl)amino]thiazol-4-ylcarbonyl]*N-[L-leucinyl]hydra2ide for N-[2-(N- 
cyclopn>pyl-N-cyclopropylmethylamino)thiazol-4*ylcarbonyl]hydra2ide and 6- 
15 phenylnicotinic acid for N-<6-methyl-3-pyridinylmethoxycarbonyl)-L-P-rcn-butylalanine, 
the title compound was prepared as a white solid (200 mg, 69%). MS (ESI): 549.4 
' (M+H)+ 



Example 3 

20 

Preparation of N-r2-YNKnfcl opropvl-N-cvcloDroDvlniethvlamino)thia2ol^vlcarbonvll-N ■ 
fN-(2>pvridinvlm ethoxvcarfaonvlVL-P-fm-butvlalanvnhvdrazide 



Following the procedure of Example I(c)-l(k), except substituting 2- 
25 pyridylcarbinol for 6-methyl-3'pyridylcarbinol in step (d), the title compound was prepared 
asawhitesoUd(123n^.70%), MS (ESI): 515.2 (M+H)+. 
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Example 4 

Preparation of N-r2>n^-cvciopropvl-N-(2-inethvlDropvnaniinolthiazol-4-vlcarto 
f4-^2-pvridinv[^ben20vll-MeucinvIlhvdrazide 

5 

a) 4-carboinethoxyphenylboronic acid 

4-Fonnylbenzene boronic acid (2.05 g, 13.67 mmol) and potassiiim cyanide {62 g, 
95.7 mmol) were dissolved in medianol (250 mL). Activated manganese dioxide (2.4 g, 
273.4 mmol) was added and the mixtnre was stined at room ten^>erature for two days. The 
10 solution was then filtered through celite, concentrated and partitioned between ethyl acetate 
and hydrochloric acid (3N)» then washed with water and saturated brine. The organic phase 
was dried (MgS04), filtered and concentrated to afford the title con^und as a white solid 

(2.2 g, 89%). MS (ESI): 179.0 (M-H)+ 

15 b) methyl 4-(2-pyridinyl)benzoate 

2-Broniopyridine (1 .44 g, 9. 12 mmol 0.87 mL), the compound of Example 4(a) 
(2.135 g, 1 1.86 mmol) and tetiakis(triphenylphosphine)palladium(0) (210 mg, 0.18 mmol) 
were suqiended in tohiene (30 mL) and ethanol (30 mL) and sodium caibonate (2.5 g, 23.71 
mmol) was then added. The mixture was stined at 90^C overnight. The solution was 

20 partitioned between ethyl acetate and water, then washed successively with water and brine. 
The organic phase was dried (MgS04), filteced and concentrated to give an orange solid. 
The crude residue was purified by column chromatography on silica gel (ethyl 
acetate/hexane, 1 :3 thai 2: 1 and 3:1) to give the tide compound as a white solid (970 mg, 
50%). MS (ESI): 214.1 (M+H)+ 

25 

c) 4-(2-pyridinyl)benzoic acid 

Following the procedure of Example l(e)» except substituting methyl 4-(2- 
pyridinyl)benzoate for N-<6-methyK3-pyridinyhnethoxycarbonyl)-L-P-rm-butylalanine 
methyl ester, the title conq)ound was prepared as a white solid (1.1 g, 100%). MS (ESI): 
30 200.1 (M+H)+. 
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d)N-[2-[NH:yclopropyI-N-(2-inethylpn>pyl)animoP^ 
pyridinyl)beiizoyll-I^leucinyl]hydrazide 

Following the procedure of Exan^le l(k), except substituting N-[2-[NH:yclopropyl- 
N-(2-mediylpropyl)aniino]thiazol-4-ylcarbonyI]-N -[L-leucinylJh for N-[2-(N- 

cyclopropyl-N-cyclopropylmethylarmno)tMazol-4'ylcarbonyl]hydrazide and 4-(2- 
pyridinyObenzoic acid for N-<6*inethyl-3-pyridinylniethoxycaibonyl)-L-Pnreit-butylalanine, 
the title conqKmnd was prepared as a white solid (90 mg, 44%). MS (ESI): 549.2 (M+H)+ 

Examples 

Preparation of N42-fN-cv cloDropvl-N-(2-metfivlpropvnanrino1tfiiazol-4-vlcarfaonvn^^ 
(6-niethvlDtcolinovlVL-lencinvllhY Hrayirfp^ 

Following the procedure of Example l{k), except substituting N-[2-[N-cyclopiopyl- 
N-(2-niethylpropyl)amino]thiazol-4-ylcarbonyl]-N -[L-leucinyl]hydm for N-[2-(N- 
cyclopiopyl>NH:yclopropylniethylarnino)thiazoi^ylcarbonyl]hydrazide and 6- 
methylpicolinic acid forN-(6-methyl-3-pyridinylmethoxycaTbonyl)-L-P-rffrr-butylalanine, 
the title conqxMind was prepared as a white solid (130 tng, 86%). MS (ESI): 487.2 
(M+H)+ 

Example 6 

Preparation of N-f2-rNK:vclopropvl >N><2-methvlpropvnaminolthiazol-4-vlcarbonvll>N>rN- 
(3.4-difluorobenzoyi>-L-leucinvllhvdrazide 

Following the procedure of Example l(k). except substiniting N-[2-[NK:yclopropyl- 
N-<2-nietfiylpropyl)amino]thiazol-4-ylcarbonyI]-N -[L-leucinylJhydrazide for N-[2-(N- 
cyclopropyl-N-^yclopropylmethylamino)thiazol-4-ylcarbonyl]hydrazide and 3,4- 
difluorobenzoic acid for N-(6-inethyl-3-pyridinylniethoxycarbonyl)-I^P-rerr-butylalanine, 
the title compound was prepared as a white solid (130 mg, 93%). MS (ESI): 508.2 
(M+H)+. 
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Preparation of N-f 2>IN-<:vcloprbDvl-N-^2>methvlpropvi)anunolthiazol-4-vi 
(4-inethvlimidazol-5"Vicatfaonvn'L-leucmvnhvdrazide 

Following the procedure of Example l(k), except substituting N-[2-[N-cyclopropyl- 
N-<2-niethylpropyl)anuno]thiazol-4-ylcartx>nyl]-N -[L4eucinyl]hydrazide for N-t2-(N- 
cyclopropyl-NK:yclopropylroethylamino)thiazol^ylcaii>onyl]hydrazide and 4- 
methylimidazole-S-carboxylic acid for N-(6-niethyl-3-pyridinylnKthoxycarbonyl)-L-P-fm- 
butylalanine, the title compound was prepared as a white solid (80 mg» 69%). MS (ESI): 
476.3 (M+H)-*-, 

Example 8 

Preparation of N-fN-(3.4<iimethoxvbenzovn-L-leucinvn-N -r2-( 1 -naphthvl)thiazol'4- 
ylcarfaonvllhydrazide 

a) ethyl 2-aminotfaiazoie-4-carboxylate hydrobiomide 

Following the procedure of Exanq>le l(i), except substituting thiourea for N- 
cyclopropyl-N-cyclopropylmethylthiourea, the title compound was prepared as as pale 

yeUow crystals (132.74 g, 85%). MS (ESI): 172.9 (M+H)+ 

b) 2-bromothiazole-4-carboxylic acid 

To a stirring suspension of the compound of Example 8(a) (32.1 1 g, 0.127 mol) in 
16% HBr (aq) (40 OmL) at V>C a solution of NaN02 (9.1 1 g, 0.132 mol) in water (16 mL) 
was added. After stirring for 35 min, CuBr (20.6 g, 0.144 mol) was added followed by an 
additional 150 mL of 16% HBr(aq). The mixtuie was heated at KfC for Ih and 
immediately filtered. The filtrate was saturated with NaQ and extracted with ethyl acetate 
(2 X 500 mL). The organic phases were combined, dried (MgS04), filtered and 

concentrated to a brown solid. This was combined with solid collected by filtration and 
used without further purification or characterization in the next step. 
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c) ethyl 2-bioiiiothiazoIe-4-caiboxylate 

The compound of Example 8(b) was heated at reflux in EtOH (1 L) for Ih then 
filtered. To the filtrate was addeid 48% (aq)HBr (32 niL). The solution was returned to 
reflux for 24h. After concoitrating the solution, it was redissolved in EtOAc (1 L) and 
5 washed successively with saturated aqueous NaHC03 ^) organic 
layer was dried (M^04), filtered, decolorized with charcoal, filtmd through Celite, and 
concentrated to give the tide compound as a pale yellow solid (16.95 g, 56% from 
anrinothiazole). ^HNMR (400MHz, 0003) P 8.13 (s, IH), 4.41 (q, 2H). 1.40 (t, 3H). 

10 d) ethyl 2-( l-n29hthyl)thiazole-4-caiboxylate 

To a stirring mixture of the con^und of Example 8(c) (13.7 g, 0.0581 mol), 1- 
n2q)hthalene boronic acid (13.0 g, 0.0754 mol), and 

tetiakis(triphenylphosphine)palladium(0) (2.7 g, 4 mol%) in EtOH (125 mL) and toluene 
(125mL)wasaddedNaHC03(151 roL, 1.0Min water). After stining at reflux for 4h the 
IS mixture was cooled and partitioned between IN HCl (750 mL) and ethyl acetate (750 mL). 
The organic layer was washed with brine, dried (MgS04), filtered and concentrated. The 
residue was purified by column chromatography (silica gel, ethyl acetate/ hexane) to yield 
the dtlecom^Kmnd as a foamy solid. (10.4 g, 63%). MS (ESI): 284.2 (M+H)+. 

20 e) 2-(l-naphthyl)thiazole-4-ylcarbonylhydrazide 

Following the procedure of Example l(j), except substituting ethyl 2-(l- 
naphthyl)thiazole-4-carboxylate for ethyl 2-(N-cyclopropyl-N- 

cyclopropylmethylamino)thiazole-4-carfooxylate, the tide coiiq>ound was prepared as a pale 
yellow solid (9.7 g, 98%). MS (ESI): 270.1 (M+H)+ 

25 

0 N-(N-rerr-butoxycarbonyl-L-leucinyl)-N -[2-( l-naphthyl)thiazol-4*ylcarbonyl]hydrazide 

Following the procedure of Example l(k), except substituting 2-(l- 
nivhdiyl)thiazole-4<arbohydrazide for N-[2-(N-€yclopropyl-N- 
cyclopropylmethylaniino)thiazol-4-ylcarbonyl]hydrazide and N-reit-butoxycarbonyl-Lr 
30 l^icine for NK6-methyl-3^yridinylmedioxycarb(myl)-L-p-ien^utylalanine the title 

compound was prepared as a white solid (10.38 g, 97%). MS (ESI): 483.3 (M+H)+ 
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g) N-<L-leucinyl)-N -[2-( 1 -naphthyl)thiazol^ylcaibony i]hydiazide 

Following the procedure of Exan^le 2(f), except substituting N-(N-r«n- 
butoxycarbonyl-L-leucinyl)-N-[2-<l-n^hthyl)thiazol-4-yIcarbo for N-(N-ierT- 

butoxycarbonyl-L-leucinyl)-N-[2-[NK:yclopropyl-NK2-niethylpropy 
5 ylcarbonyI]hydiazide, the title compound was prepared as an off-white solid (8.02 g, 98%). 
MS (ESI): 383.2 (M+H)+ 

h) N-[N-(3,4-dimethoxyben2oyl)-L-lcucinyll-N -[2-( l-naphthyI)thiazol-4- 
ylcarfoonyl]hydrazide 

10 Following the procedure of Example 1 (k), except substituting N-(L-leucinyl)-N -[2- 

(l-naphthyl)thia2ol-4-ylcarbonyl]hydrazide for N-[2-(N-cyclopn>pyi-N- 
cyclopropylmethylanuno)thiazol-4-ylcarbonyI]hydrazide and 3,4-dimethoxybenzoic acid 
for N-(6-niethyl-3-pyridinylmethoxycarbonyl)-L-P-ten4)utylalanine, the title compound 
was prepared as a white solid (0.089 g, 50%). MS (ESI): 547.2 (M+H)+ 

15 

Example 9 

Preparation of N-F N-f 3.4Kiifluoroben20vl VL-leucinvll-N'-T2-( 1 -naphthyDthiazol^ 
vlcarbonvllhvdrazide 

20 

Following the procedure of Example l{k), except substituting N-(L-leucinyl>-N-[2- 
(l-naphthyl)thiazol-4-ylcarbonyl]hydrazide for N-t2-(N-cyclopropyl-N- 
cyclopropyhnediylaniino)thiazol-4-ylcarbonyl]hydrazide and 3,4-difluorobenzoic acid for 
N-(6-methyl-3-pyfidinylniethoxycarbonyl)-L-P-rerr-butylalanine, the title compound was 
25 prepared as a white solid (0.131 g, 77%). MS (ESI): 523.1 (M+H)+. 

Example 10 

PtepaIationofN-fN -(5^)utvlDicolinovlVL-le^cinv^>^^-^2■rl■naDhthvntf^^ 
30 vlcaifaQnvnhvdraade 

Following the procedure of Exanqile l(k), except substituting N-(L-leucinyl)-N42- 
(l-naphdiyl)thiazol-4-ylcarbonyl]hydrazide for N-[2-(N-cyclopropyl-N- 
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cyciopropylinethylamino)thiazol-4-ylcarbonyl]hydrazide and S-butylpicolinic acid for N-(6- 
niethyl-3*pyridinylinethoxycaxix)nyi)-I^P-ien-4)utyi^ the title coiqpoand was 
prepared as a white solid (O.I 14 g, 64%). MS (ESI): S44.2 (M+H)"*-. 

S Example 11 

Pteparation of N-FZ-f I-naphthvnthiazol^ylcaifaonvn-N -rN-(3-i)ropvloxvpicol^^ 
leucinvllhvdrazide 

10 Following the procedure of Example 1 (k), except substituting N-(L-leucinyl)-N -[2- 

(l-naphthyl)thiazol-4-ylcarfoonyl]hydrazide for N-[2-(N-cyclopropyl-N- 
cyclopropyiinethylamino)thiazDl-4-ylcarbonyl]hydrazide and 3-propyloxypicolinic acid for 
N-<6-niethyl-3-pyridinylniethoxycarbonyl)-L-P-reit-butylalanine, the title compound was 
prepared as a white solid (0.060 g, 34%). MS (ESI): 546.2 (M+H)+ 

15 

Example 12 

Preparation of N-\2'( 1 -naDhthvnthiazol-4>vlcatfaonvl]-N -fN-FS-^ 1 -pvrroivnnicotinovll-L- 
leucinyl] hydraTide 

20 

Following the procedure of Example l(k), except substituting N-(L-leucinyl)-N-[2- 
(l-naphthyl)thiazoi-4>ylcarbonyl]hydrazide for N-[2-(N-cyclopropyl-N- 
cyclopropyhnethyiamino)thiazol-4-ylcarbonyl]hydrazide and 6-(l-pynolyl)nicotinic acid 
for N-(6-niethyl-3-pyridinylmethoxycarbonyl)-L-p-ferr-butylalanine, the title con^und 
25 was prepared as a white solid (0.093 g, 52%). MS (ESI): 553.2 (M+H)+. 

Example 13 

Preparation of N-r2-(l>naphthvnthiazol-4>vlcaibonvll>N-rN-r6-fl-pvraTO 
30 leucinvllhvdrazide 

Following the procedure of Exanq>le l(k), except substimting N-(L-leucinyl)-N-[2- 
(l-aaphthyl)thia2oI-4-ylcarfoonyl]hydrazide for N-[2-(N-cyclopropyl-N- 
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cyciopropylinethylaniino)thiazol-4-ylca]i)onyl]hydrazide and 6-(l'Pyrazolyl)nicotinic acid 
for N-<6-in&%l-3^yridinylmethoxycarbonyI)-L-^-ren-butyl the dtle conqx>imd 

was pnepared as a white soUd (O.lSOg, 72%). MS (ESI): 554.2 (M+H)+. 

5 Example 14 

Preparation of N-fN -f6-( I -imi da2olvnnicorinovn-L4encinvn-hr42-f 1 -nap hth ynthiaTnl-A- 
vlcarbonvUhydrazide 

10 Following the procedure of Example l(k), except substituting N-(L-leucinyl)-NH2- 

(l-naphdiyl)thiazol-4-ylcarbonyl)hydrazide for N-[2-(N-cyclopropyl-N- 
cyclopropylmethylamino)thiazol-4-ylcarbonyl]hydTa2ide and 6-(l-imidazolyl)nicotinic acid 
forN-(6-metfiyl-3-pyridinylniethoxycarbonyl)-L-p-ren-butylalanine, the title compound 
was prepared as a white solid (0.121 g, 67%). MS (ESI): 554.2 (M+H)+. 

15 

. . Example 15 

Preparation of (lS)-N-r4-f l-(N-benzYloxvcarfaonvlamino)-3*metbvlbutvnthiazol-2" 
vlcarbonvn-N-r2-r2-benzvloxvpfaenvnthiazol^vlcarfeonvnhvdrazide 

20 

a) N-benzyloxycaTbonyl-(L)-leucinamide 

To a solution of N-ben^loxycarbonyl-L-leucine (3.5 g, 13.2 rmnol ) in dry THF 
(40 mL) at -40 XI was added isobutylchloroformate (1.8 g« 13.2 mmol) and 
methylmorphiline (2.8 g, 27.7inmol). After 15 minutes of stirring, ammonia was bubbled 
25 through the mixture for an additional 15 minutes, then wanned to room temperature and 
allowed to stir for 2 hours. The mixture was filtered and the filtrate concentrated in vacuo 
to yield title coirqxMiiid as a white solid (3.2 g, 92%). MS (ESI): 265.2 (M+H)+ 

b) N-bai^loxycarbonyl-L4eucinethioainide 

30 To a stirring solution of the conqxyund of Example 15(a) (3.2 g, 12.4 mmol) in dry 

THF (50 mL) was added Lawesson*s reagent (3.0 g, 7.46 mmol) and the mixture was stirred 
at room temperature under aigonovomigbt The solvent was evirated and the residue 
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purified by coiumn chromatography (silica gel, ethyl acetate/hexane) to give the title 
compound as a white solid (3.21 g, 92%). MS (ESI): 281.1 (M-t-H)*^. 

c) ( 1 S)- 1 Kbenzyloxycaxbony l)amino- 1 -(4-caiboethoxythiazol-2-yI)-3-methylbutane 

5 The compound of Exan^le 15(b) (3.21 g, 1 1 .5 mmol) was stirred in dry acetone 

(1(X) mL) under argon at -10 °C. Ethylbromopyruvate (2.5 g, 12,6 mmol) was added and 
stirred for Ih at -10 ""C. The solution was poured into a well stiired mixture of chloroform 
and water and then into saturated sodium bicarbonate solution. The organic phase was 
separated and the aqueous layer extracted with chloroform. The combined organic extracts 

10 were dried (MgS04), filtered and concentrated to an oil. The oily residue was treated with 
TFAA (2.6 g, 12.6 mmol) and pyridine (2.0 g, 25.3 mmol) in dichloromethane for Ih at -20 
^C. Excess solvent was removed in vacuo and the residue was dissolved in 
dichloromethane. The solution was washed with samrated aqueous sodium bicarbonate and 
l.ON KHSO4 until pH 7 was reached. The solution was dried (MgS04). filtered and 

15 concentrated to an oil which was purified by column chromatography (silica gel, ethyl 

acetate/hexane) to give the title compound as a white solid (3.59 g, 83%). MS (ESI): 377.2 
(M+H)+ 

d) ( 1 S)-l -(benzy loxycaibony l)amino- 1 -(4-carboxythia2ol-2-y l)-3-methy Ibutane 
20 Following the procedure of Example 1(e), except substituting (1S)-1- 

(benzyloxycarbonyl)aniino-l-(4-carboethoxythiazol-2-yl)-3-methylbutane for N-(6-methyl- 
3-pyridinylmethoxycarbonyl)-L-p-ferr-butylalanine methyl ester, the title compound was 
prepared as an off-white soUd (3.2 g, 100%). MS (ESI): 349.3 (M+H)+. 

25 e) 2-benzyloxybromobenzene 

To a stirring solution of 2-bromophenol (10.0 g, 57.8 mmol), and benzyl bromide 
(9.9 g, 57.8 mmol) in acetone (150 mL) was added K2CO3 (12.0 g, 86.7 mmol). After 
stirring at reflux for 4h, the mixture was partitioned between ethyl acetate and water. The 
organic layer was washed widi brine, dried (MgS04). filtered and concentrated. The 

30 residue was purified by column chromatography (silica gel, ethyl acetate/hexane) to yield 
the title compound as a colorless oU (15.2 g, 57.8 mmol). ^HNMR (400 MHz, C3X:i3) p 
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7.62 (m, IH), 7.54 (m, 2H). 7.45 (m. 2H). 7.37 (m, IH), 7^ (m, IH), 6.98 (m, IH), 6.91 
(in,lH).5.17(s,2H). 

0 24)eii2yloxyphenylboronic acid 
5 To a sdiring solution of the compound of Exanqile 15(e) (15.2 g, 57.8 iranol) in 

THF (100 mL) at -78 was added dropwise /i-BuLi (23.1 mU 2.5M in hexane, 57.8 
mmol). The mixture stined at -78 "^C for 25 min when added via cannulation to a stirring 
solution of triisopropylborate (54.4 g, 289 mmol) in THF (100 mL) at -78 X. After 
warming to room tenq)eraturc and stirring for 3h, the mixture was poured into 3N HCH (100 
10 mL) and extracted widi ethyl acetate (3 x 200 mL). The organic layers were combined^ 
washed successively with water and brine, dried (MgS04), filtered and concentrated. The 
residue was purified by column chromatography (silica gel, ethyl acetate/hexane) to yield 
the title conqxiund as a pale yellow solid (6.9 g. 52%). ^HNMR (400 MHz, CDCI3) ^ 7.90 
(d. IH), 7.42 (m, 6H), 7.07 (t, IH), 7.02 (d, IH), 6.05 (s, 2H), 5.16 (s, 2H). 

15 

g) ethyl 2-(2-benzyloxyphenyl)thiazole-4-carboxylate 

To a sttrring solution of the compound of Example 8(c) (4.0 g, 16.9 mmol), the 
compound of Exan^le 15(0 (4 29 g, 18.8 mmol), tetrakis(triphenylphosphine)palladium(0) 
(0.65 g, 037 mmol) in dimethoxyethane (60 mL) was added cesium fluoride (8.58 g, 56.5 

20 nunol) and the mixture was heated at 85 ""C for 1 6 h. 

Tetrakis(triphenylphosphine)palladium(0) (0.65 g, 057 mmol) was added and heating at 85 
"^C was continued for 5 h. The mixture was diluted with water (60 mL) and extracted with 
ethyl acetate (2 x 120 mL). The combined extracts were washed with saturated aqueous 
NaHC03 and saturated brine, dried (MgS04), filtered and concentrated. The residue was 

25 purified by flash chromatography on 180 g of 230-400 mesh silica gel, eluting wdth 15% 
ethyl acetate in hexanes, to provide the title conq>ound as a white solid (3.22 g, 56%). MS 
(ESI): 340.3 (M+H)+. 

h) 2-(2-benzyloxyphenyl)thiazol-4-ylcarbonylhydrazide 

30 Following the procedure of Exanq>le 1(1), except substituting ethyl 2-(l-' 

naphthyl)thiazole-4-carboxylate for ethyl 2-(N-cyclopiopyl-N- 
cycIopropybnethylamino)tfaiazole-4-carboxylate, the title compound was prepared as a 
white solid (2.02 g, 87%). MS (ESI): 326.2 (M^-H)+ 
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i)(lSVN-[4-[l-{N-benzyloxycarbonylainino)-3-inethylbutyllthiaTO^ 
benzyloxyphenyl)thiazoI'4-ylcatbonyl]hydrazide 

Following the procedure of Example l(k), except substituting 2-(2- 
5 benzyloxypheny])thiazol-4-ylcarbonylhydiazide for N-[2-(N-cyclopropyi-N- 
cyclopropylniethylamino)thiazol-4-ylcarbonyl]hydrazide and {ISyU 
(benzyloxycarbonyl)amino-l-{4K:artK)xythia2ol-2-yl>3-methylbutM for N-(6-methyl-3- 
pyridinylniethoxycarbonyl)-L'P-/e^-butylalanine, the title compound was prepared as a 
white soUd (0. 171 g, 73%). MS (ESI): 656. 1 (M+H)+. 

10 

Example 16 

Preparation of (lS>-N-f4-ri -(N-benzvloxvcarbonvlaminoV3-methvlbutvllthia2ol-2- 
vlcarbonvil-N-r2-{l-naphtfivnthia2ol-4-vlcarbonvllhv drazide 

15 

Following the procedure of Example 1 (k), except substituting 2-( 1- 
^ naphthyl)thiazole-4-caibohydrazideforN-[2-(N-cycIopn)pyl-N- 
cyclopropylmethylamino)thiazDl-4-ylcarbonyl]hydrazideand (1S)-1- 
(benzyloxycaEbonyl)aniino-H4-caifooxythiazol-2-yl)-3-m^ for N-(6-inethyl-3- 

20 pyridinylmethoxycaifoonyl>-L-p-fm-butylalanine, the title compound was prepared as a 
while soUd (0.130 g, 60%). MS (ESI): 600.4 (M+H)+ 

Example 17 

25 PteparatiCT of f lSVN-f4-rHN-benzyloxvcarbonvlaminoV3-medivlbutvllthiazol-2> 
vlcatbonvn-NM^2-^>H:vclopropvl-N-cvclopropvlmethvlanMno)thiazol^ 
ylcarbonyllhydrazide 

Following the procedure of Exanqple l(k), except substituting N-[2-(N-cyclopropyl- 
30 NH:yclopropyhsiethylanuno)thiazol-4-ylcarbonyl]hydrazide for N-[2-(N-cyclopropyl-N- 
cyclopn>pylmethylaniino)thiazol-4-ylcarbonyl]hydrazide and ( 1S)-1- 
(benzyloxycaifoonyl)amino-H4-Gaiboxythiazol-2-yl)-3-methylbutane for N-(6-niethyl-3* 
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pyridinylmethoxycarbonyl)-L-P-rerr4>utylalanine, the title conq>ound was prepared as a 
white soUd (0.176 g. 84%). MS (ESI): 5833 (M+H)+. 

Example 18 

5 

Preparation of nS)-N-r4-ri-m4)cnzvloxvcaibonvlaininoV3-methvlb ntyllthiaynU->> 
vlcaibonvl]>N'42-rN-methvl-N./2- methvlpropvnaiiiinolA^ 

Following the procedure of Exaiiq>le l(g)-l(k), except substituting N-cycIopropyl- 
10 N-(2-inethylpropyl)aniine for N-cyclopropylmethylcyclopropylamine in step (g), and (IS)- 
l-(benzyloxycarbonyl)anuno-l-(4-cari>oxythia2ol-2-yl)-3-methylbut^^ for N-(6-niethyl-3- 
pyridinylniethoxycarbonyl)-L-P-rm-butylalanine in step (k). the title conqmund was 

prepared as a white solid (0.177 g, 88%). MS (ESI): 559.2 (M+H)+ 

15 Example 19 

Pre paration of N-rN-(5-butvl-2-pvridinvlmethoxvcarbonvl VL-leucinvlVN -f 2-(N- 
cvcloDropvl-N-cvcloproDvlinethvlaniino)thiazol-4-vlcarbonvllhvdrazide 

20 Following the procedure of Example l(a)-l{k), except substituting 5-butylpicolinic 

acid for methyl 6-roethyliiicotinate in step (a), and L-leucine methyl ester for L-^tert- 
butylalanine methyl ester in step (c), the tide conqiound was prepared as a white solid (1 10 
ing,73%). MS (ESI): 557.4 (M+H)+ 

25 Example 20 

Preparation of N-rN-(5-butvl-2-pvridinvlmethoxvcarbonvlVL-leucinvl1-N"-f2-rN~ 
cvclopropvKN-(2'methvlpropvl)aniino1thiazol'4-vlcarbonvllhvdrazide 

30 Following the procedure of Exan^le l(a)-l(k), except substituting 5-butylpicolimc 

arid for methyl 6-methyliucotiiiate in step (a), L-leucine methyl ester for L-f^tert- 
butylalanine methyl ester in step (c), and N-cyclopropyl-N-(2-methylpropyl)amine for N- 
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cyclopropylmethylcyclopropylamine in step (g), the title compound was prepared as a white 
solid (128 mg, 45%). MS (ESI): 559.3 (M+H)+ 

Example 21 

5 

Preparation of N'r2-(lHnaphthvnthiazol-4-vlcarbonv!l>N -fN-rS-r^- 
troflttoroniethvlphenvDnicotinovlVL-leucinvnhvdrazide 

Following the procedure of Example l(k), except substituting N-^L-leucinyl)-!^-^- 
10 (1 >naphthyl)thiazol-4-ylcait>onyl]hydrazide for N-[2-(N-cyclopropyl-N- 
cyclopropylmethylainino)thiazol-4-ylcarbonyl]hydrazide and 6-(4- 
trofluoromethylphenyOnicotinic acid for N-(6-niethyl-3-pyridinylmethoxycarbonyl>-L-P- 
rerr^nitylalanine, the title compound was prepared as a white solid (0.164 g, 78%). MS 
(ESI): 648.1 (M+H)+ 

15 

Example 22 

Preparation of N-rN-^6-methvl picolinovlV>L-ieucinvn-hr-r2-ri-nanhthvnthiazol^ 
vlcaibonvnhydrazide 

20 

Following the procedure of Example l(k), except substituting N-(L-leucinyl)-N -[2- 
(l-naphthyl)tfaiazol-4-yicarbonyl]hydrazide for N-[2-(N-cyclopropyl-N- 
cyclopropyhnethylamino)thiazol-4-ylcaibonyl]hydrazide and 6-methylpicoiinic acid for N- 
(6-methy]-3-pyridinylmethoxycarbonyl)-L-^rm-butylalanine, the title compound was 
25 prepared as a white solid (0.108 g, 66%). MS (ESI): 502.2 (M+H)+. 

Example 23 

Preparation of N-r2-^ l^naphthvnt h^a2ol-4>vlcalfaonv^-^^■fN-f4-(2-pvridinvi)ben^ 
30 ieucinynhydraride 

FUIowing the procedure of Exan^ile l(k), except substituting N-(L-leucinyl)-N*-[2- 
(l-naphtfayl)diiazol-4-ylcarbonyl]hydrazide forN-[2-(N-cyclopropyl-N- 
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cyclopropylniethylan]ino)Chiazol-4-ylcarbonyl]hydrazide and 4-(2-pyridinyl)bcnzoic acid 
for N-<6-ii]ed)yU3-pyhdinylinethoxyca]tK)nyi)-I^P-rm-butyIalaim the title compound 
was prqMued as a white solid (0.084 g, 46%). MS (ESI): S642(M+H)+ 

5 Example 24 

Preparation of N-fN-^5>butvl-2-pvridinvlmethoxvcarbonvlVL-leucinvll-N-r2--r 1- 
naphtfavnthiazol-4-vlcarb nnyl]hydrayiflft 

10 Following the procedure of Exanq)le l(a)-l(e) and l(k), except substituting 5- 

butylpicolinic acid for methyl 6-niethylnicotinate in step (a)» L-leucine methyl ester for L-P- 
re/t-butyialanine methyl ester in step (c), and 2-(l-naphthyl)thiazole'4>carbohydrazide for 
N-[2'<NH:yclopn)pyl-NH:yclopropylniethylamino)thiazol-4-ylcarbonyl]hyd^ in step 
(k). the title compound was prepared as a white solid (0.141 g, 75%). MS (ESI): 574.2 

15 (M+H)+. 



Example 25 

Preparation of N-r2'f l-naphtfavnthiazol-4-vlcarbonvll-N -rN'(6-phenvldicotinovlVL- 
20 leucinyllhvdrazide 

Following the procedure of Example l(k), except substituting N-(L-leucinyl)-N -[2- 
(l-iiaphthyl)thiazol-4-ylcarbonyl]hydrazide for N-[2'<N-cyclopn>pyl-N- 
cyclopropyiiiiethyiainino)thiazol-4-ylcaibonyl]hydrazide and 6-phenylnicotimc acid for N* 
25 (6-iiiethyl-3-pyridinylraethoxycarfoonyl)-L-^rm-buiylaianine, the title compound was 

prepared as a white solid (0.095 g, 52%). MS (ESI): 564.2 (M+H)+ 
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Example 26 

Preparation of N-r2-n>J-cvcioprDPvI-N-f 2-TiiethvlDropvilaniinolthiazol-4-^ 
(6"PhenvinicotinovlV-L-P-/eyt-butvlalanyl]hYdra3ride 

5 

a) N-ferf-butoxycarbonyl-L-P-ren-butylalanine 

L-P-fert-butyl alanine (300 nig, 2.06 tnniol) was dissolved in dioxane (4 mL), water 
(2 mL) and a solution of IN sodium hydioxyde (2 mL) and taken to O^'C. Di-rcrr-buiyl 
dicarbonate (495 mg, 2.27 mmol) was added and the mixture was allowed to stir at toom 
10 temperature for two hours. The solution was then concentrated and redissolved in water (5 
mL) and ethyl acetate was added. The aqueous phase was acidified to reach pH 3 with 0.3 
N KHSO4, then extracted twice with ethyl acetate. The combined organic layers were 
washed with water, dried (MgS04), filtered and concentrated to give the title coiiqx>und as 
a colorless oil. 

15 

b) N-[2-[NK:yclopropyl-N-<2-nietfiylpropyl)aminolthiazol-4-ylcarbonyll-N-^^^ 
butoxycarbonyl-L-^err-butylalanyl]hydrazide 

Following the procedure of Example 1(g)- l(k), except substituting N-cyclopropyl- 
N-(2-methylpropyl)amine for N-cyclopropylmethylcyclopropylaraine in step (g), and N- 
20 rm-butoxycarbonyl-L-P-rm-butylalanine for N-(6-methyl-3-pyridinyhTiethoxycarbonyl)-L- 
P-rm-butylalanine in step (k), the title compound was prepared as a white solid (1^ g» 
76%). MS (ESI): 482.3 (M+H)+ 

c) N-[2-[NK:yclopnypyl-N-<2-methylpropyI)amino]thiazol-4-ylcarbonyl]-NHL-^^^ 
25 butylalanyl)hydrazide 

Following the procedure of Example 2(f), except substituting N-[2-|N-cyclopropy 1- 
N-(2-methylpiopyl)amino]thiazol^ylcaifoonyl]-N-[N-^ejt-butoxyca 
butylalanyl]hydiazide for N-(N-rm4mtoxycaIbonyl-L4eucinyl)-^^-[2-[N<yclopropy 
methylpn^l)amino]thiazol-4-ylcaibonyllhydrazide, the title compound was prepared as a 
30 white soUd (OAS g, 100%). MS (ESI): 382.3 (M+H)+ 
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d) N42-[N-cyclopropyl-N-(2-inethylpropyl)anMno]thia2oI-4-ylc^^ 
phenylnicotinoyl>>L-^rm'-butylalanyl]hydrazide 

Following the procedure of Example l(k), except substituting N-[2-[N-cyclopropyl- 
NK2-methylpropyl)aniino]thiazol-4-ylcarbonyl]-NHL-P-^ert4)utyl^ for N- 

5 [2KNH:yclopix>pyl-N-<:yclopropylmethylamino)thia2X>l-4-ylcarbonyl]hy^^ and 6- 
phenylnicotinic acid for NK6-methyl-3-pyridinyimethoxycarbonyl)-L-P-feft-butylalanine, 
the title compound was piq)ared as a white solid (90 n«,^^ MS (ESI): 563^(M+H)+ 

Example 27 

10 

Preparation of N-r2-rN-cvclop ropvl-N-f 2-niethvlpropvnamino1thiazol-4-vlcarfaonvn-^^^ 
r4-(2-pvridipvnb CT2ovn-I^/m-butvlalanvi1hvdrazide 

Following the procedure of Example l(k), except substituting N-[2-[N-cyclopropyl- 
15 N-(2-methylpropyl)amino]thiazol-4-yIcarbonyl)-N*<I^P-rm-butylal for N- 

[2KN-cyclopropyl-N-cyclopropyimethylaiiiino)thiazol-4-ylcarbonyq^^ and 4-<2- 

pyridinyl)benzoic acid for NK6-methyl-3i>yridinylmethoxycazfoonyl)-I^p-rm-4mtylalani^ 
the title compound was prepared as a while solid (53 mg. 38%). MS (ESI): 563.2 (M+H)+ 

20 Example 28 

Preparation of N-r2-rN-cvclopr opvl>N-r2-methvlpropvnamino1thia2ol^vlcarfaonvl VN^^ 
f2-methvl-3-pvridi nvlmethoxvcarbonvlVL.p-fgit-4>utvlalanvl^ 

25 Following the procedure of Example l(a)-l(k), except substituting methyl 2- 

roethybiicotinate acid for methyl 6-methyhiicotinate in step (a) and N-cyclopropyl-N-(2- 
methylpropyl)amine for N-cyclopropylmethylcyclopropylamine in step (g), the title 
compound was prqnued as a white solid (125 mg, 89%). MS (ESI): 5312 (M+H)+ 
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Example 29 

Pteparation of N42-rN ^clopropvl~N-(2>methvlpropvi)aniino1thiazoi-4-vlcai^ 
f2->pvridinvlinethoxvcarbQ nvlVL-P-<grr-4mtvlalaiivnhvdrm 

Following the procedure of Example l(b)-l(k), except substituting 2- 
pyridylcarbinol for methyl 6-n^thyU3-pyridinylcaibinol in step (d) and N-cyclopiopyl-N- 
(2-methylpropyl)aiimie for N-cyclopropyln^thylcyclopropylamine in step (g), the title 
compound was prepared as a white solid (100 mg, 34%). MS (ESI): 517^(M+H)+ 

Example 30 

Preparation of riS>-N-f 4-f MN'-benzvloxvcarbonvlaniinoV3>methvlbutvllthia2ol-2> 
vlcaifaonvll -N'-r2-(2^hlorophenoxvmetfavl)thiazol-4-vlcarbonvnhvdrazide 

Following the procedure of Exan^ile l(j)-l(k), except substituting ethyl 2-(2- 
chiorophenoxymethy))thiazoie^arboxylate for ethyl 2-(N-cyclopropyI-N- 
cydopR>pyiniethylamino)thiazole-4-carboxylate in step (j) and (1S)-1- 
0)en^loxycarbonyl)amin(>-H4-carboxydiiazol-2-yI)-3-methylbutan^ for N-(6-methyl.3- 
pyridinybnethoxycarbonyl>-L-P-teit-butylalanine in step (k), the title compound was 

prepared as a white solid (0.016 g, 56%). MS (ESI): 614.2 (M+H)+ 

Example 31 

Preparation of N-f2-rN-cvclopentvl- N-(2-methvlpropvnaminolthiazol^vIcajb^ 
(2-pviidinvlmethoxvcarbonvlVL-leucinvnhvdraztde 

Following the procedure of Example l(c)-l(k). except substituting L-Iracine methyl 
ester hydrochloride for L-^reit4>utylaIanine methyl ester hydrochloride in step (c), 2- 
pyridylcarbinol for methyl 6-methyl-3-pyridinylcarbinol in step (d), and cyclohexylamine 
for cyclopropyolamiiie and isobutyralddiyde for cyciopropanecarboxaldehyde in step (f), 
die title compound was prepared as a white solid (95 mg, 62%). MS (ESI): 531.2 (M+H)-*". 
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Example 32 

Preparation of N42'fN-^vcloprdDvl~N-(2-mcthvlpropvnaminolthia2ol-4-vk 
(6-methvl-3-pvridinvlmethoxvcarfaonvlVL-|^teit^utvlalanv^ 

5 

Following the procedure of Exanq)le i(a)-l(k), except substituting N-cyclopropyl- 
N-"(2-niethylpropyl)ainine for N-cyclopropylmethylcyciopropylannne in step (g). the title 
compound was prepared as a white solid ( 110 mg, 75%). MS (ESI): 53 1 .3 (M+H)+. 

10 Example 33 

Preparation of N-r2-(N-cvclo propvl-N-cvcloDropvlmethvlamino)thiazol-4-vlcarbonvn-N - 
rN-(6--phenvlnicotinovlVL"leucinvnhvdiazide 

1 5 Following the procedure of Example 2(e)-2(g), except substimting N- 

cyclopropylmethylcyclopropylamine for N-cyclopropyl-N-<2-methylpropyl)amine in step 
(e), the title compound was prepared as a white solid (75 mg, 49%). MS (ESI): 547.3 
(M+H)+. 

20 Example 34 

Preparation of N42-ffl-Knrclopropvl-N-^clopn>pvlmethvlaipino)thiazol^vlcarfaonvlVN - 
fN-r4-(2-pvridinvnbenzovn'L-leucinvl]hY draTirfft 

25 Following die procedure of Example 2(e)-2(g), except substituting N- 

cyclopropylmediylcyclc^pylamine for N-cyclopn>pyl-N-(2-methylpn>pyl)amine in step 
(e) and 4-(2-pyridinyl)benzoic acid for 6-phenylnicotinic acid in step (g), the tide 
compound was prepared as a white solid (135 n^g, 70%). MS (ESI): 547.3 (M+H)+. 
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Example 3 j 

Pre paration of N-fN-(5>butvlpicbUnovlVI^leucmvIl>N >f 
cvcloprppvlmethvlainino)thiazol-4-vlcarfaonvi1hvdrazide 

5 

Following the procedure of Example 2(e)-2(g), except substituting N- 
cyclopropylmethylcyclopropylamine for N-<yclopropyI-N-(2-methylpropyl)amine in step 
(e) and 5-butylpicolinic acid for 6-phenylnicotinic acid in step (g), the title compound was 
prepared as a white solid (100 mg, 61%). MS (ESI): 527.4 (M+H)+ 

10 

Example 36 

Preparation of N-IN-(5-butvlpicolinovlVL-B-cvclopropvlalanvn-N>r2'-(N-cvclopiopvl->N- 
cvclopropvlmethvlamino)thia2ol-4"Vlcart)onvl1hy draTiHft 

15 

a) (S)-2-rf r7-butoxycarbonylan]inopent-4-enoic acid 

Following the procedure of Example 26(a), except substituting (S)-2-araino-4- 
pentenoic acid for L-p-te/t-butyl alanine, the title compound was prepared as a white solid 
(10.1 1 g. 86%). MS(ESI): 453.2 (2M+Na)+. 

20 

b) N-rm-butoxycarbonyl-L-^yclopropylalanine methyl ester 

To a stirring solution of the compound of Example 36(a) (7.81 g, 36.3 mmol) in 
ether (100 mL) at 0 °C was added a solution of diazomethane (made from 10 eq. of 1- 
methyl-3-nitro-l-nitrosoguanidine in ether (500 mL) and 40% NaOH (500 mL) at 0 "^Q. 
25 After stirring for 10 min., Pd(OAc)2 (0300 g) was added to the solution. After 20min., the 
solution was concentrated and the residue was filtered through a short plug of sUica gel to 
remove unused catalyst. Concentration of the solution yielded the title compound as a 
golden yeUow oil (8.29 g, 99%). *H NMR (400 MHz, CDCI3) p 5.17 (d. IH), 4.39 (m, 
IH). 3.73 (s. 3H), 1.66 (t. 2H). 1.44 (s. 9H), 0.68 (m, IH), 0.49 (m, 2H), 0.08 (m. 2H). 

30 
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c) N-rert-butoxycaibonyl-L-P-cyclopropylalamne 

Following the pnx:edure of Example 1(e), except substituting N-terr- 
butoxycarbonyl-L^p-cyclopropyialanine methyl ester for N-(6-methyl-3- 
pyndinylnnethoxycaibonyl>-L-^rerr-butylalanine methyl ester, the title compound was 
5 prepared as a tan oU (1.2 g, 17%). MS (ESI): 481.4 (2M+Na)+. 

d) N-[N-<S-lratylpicolinoyl)-l^P-cyclopropylalanyI]-N42-<N< 
cyclopropyfanetfaylamino)thiazol^ylcaibonyl]hydrazide 

Following the procedure of Example 2(e)-2(g), except substituting N- 
10 cyclopropylmethylcyclopropylamine for N-cyclopropyl-N-(2-mediylpropyl)amine and N- 
rerr-butoxycarbonyl-L-P-cyclopropylalanine for N-reit-butoxycarbonyl-L-leucine in step (e) 
and 5-butylpicolinic add for 6-phenybiicotinic acid in step (g), the title compound was 
prepared as a white solid (130 mg. 76%). MS (ESI): 525.3 (M+H)+ 

15 Example 37 

Preparation of N-r2-rN-<:vclo Dn)Dvl-N-orcloDroDvlmethvlamino^thia2ol-4-vlcarbon 
rN-f4*(2-pvridinv nbaizovn-L-B-cvclopropY 'alanY'1tiYrfrayiHi% 

20 Following the procedure of Exannple 2(e)-2(g), except substituting N- 

cyclopropybnethylcyclopropylamine for N-cyclopropyl-N-(2-methylpn)pyl)aniine and N- 
rm-butoxycarbonyl-L-P-cyclopropylalanine for N-reit-butoxycarbonyl-L-leucine in step (c) 
and 4-(2-pyridinyl)benzoic acid for 6-phenyhiicotinic acid in step (g), the title compound 
was prepared as a white soUd (96 mg, 70%). MS (ESI): 54S.3 (M+H)'*'. 

25 

Example 38 

Preparation of N4 24N-cvclopentvl-N-(2-methvlDrDDvnamino1diia2Dl-4-vlcarbonvll-^^ 
f4-ip>fhy1imtHfty ^l-5-vlcarfaonvlVL-leucinvnhvdrazide 

30 

Following the procedure of Example 2(d)-2(g), except substimting 
cyclopentylamine for cyclopropylamine in step (d) and 4-methylimidazole-5-carboxylic 
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acid for 6-phenylnicotinic acid in step (g), die title compound was prepared as a white solid 
(80nig,79%). MS(ESD: 504.3 (M+H)+ 

Example 39 

5 

Preparation of N-rN~( 5-butvlDicolinovlVL>leucinvn->N'^-r2>fNK:vclopentvl>N-f^^ 
metfivlproDvnaniipoldiiazQl-4-Ylcaibonvnhvdrazide 

Following the procedure of Example 2{d)-2(g). except substituting 
cyclopentylamine for cyclopropylamine in step (d) and 5-butylpicolinic acid for 6- 
phenyhiicotinic acid in step (g), the title compound was prepared as a white solid (70 mg, 
63%). MS (ESI): 557.3 (M+H)+. 

Example 40 

Preparation of N-r2^-cvclop ropvl'N-cvclopropvlmethvlamino)thiazol-4-vlcarbonvn-N ■ 
fN-f6-(l~PYrn)ivl)nicotinovn-L-P-cvclopropvlalanvllhvdra2ide 

Following the procedure of Example 2(e)-2(g), except substituting N- 
cyciopropylmethylcyclopropylamine for N-cyclopropyl-N-(2-methylpropyl)amine and N- 
rm-batoxycaibonyl-L-P-cyclopropylalanine for N-ferr-butoxycarbonyl-L-leucine in step (e) 
and 6-(l-pynDlyl)nicotiiiic acid for 6-phenylnicotinic acid in step (g), the title compound 
was prepared as a white solid ( 1 15 mg, 89%). MS (ESI): 534.3 (M+H)+. 

Example 41 

PreparadonofN-r24NK:vclopro pvl-N-^2-methvlpropvnaniinolthiazol-4~vicarbonvn 
r6-fl-pvrrolvlteicotin ovn-L-l«icinynhvdrazide 

Following the procedure of Example l(k), except substituting N-(2-[N-cycIopropyl- 
N<2-metfaylpropyl)amino]thiazoI-4-ylcaibonyl]-NHL-leuctnyl]^^ for N-I2-(N- 
cyclopr(9yl-N-cycl(^pylmethylamino)thiazol-4-ylcarbonyl]hydrazide and 6<1- 
pynolyl)nicodnic acid forNK6-methyl-3-pyrtdinylnMithoxycaibonyl)-L-^err-butylal^ 
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the tide conqyoand was prepared as a white solid (100 mg. 83%). MS (ESI): 538.2 
(M+H)+ 

Example 42 

5 

Preparation of N-r2-fN-cvclopentv W-(2--niethvlpr opvnaiiMno1tfiiazol^^^ 
f3.4-dimethoxvbeDzovlVL-lettcinvnhvdrazide 

Following the procedure of Example 2(d)-2(g), except substituting 
10 cyclopentylamine for cyclopropylamine in step (d) and 3,4-diniethoxybenzoic acid for 6- 
phenylnicotinic acid in step (g), the title compound was prepared as a white solid (80 mg, 
81%). MS (ESI): 560.3 (M+H)+ 



15 



Example 43 

Preparation of N-f2-rN- cvclopropvl-N'-<2-iigthvlpropvnaniino]thia2ol-4-Ylcarfaonvll^ 
f3.4KlimethoxvbenzoviVL-B-cvclopropv lalanvllhvdra2ide 



Following the procedure of Example 2(e)-2(g). except substituting N-te/t- 
20 butoxycarbonyl-L-P-cyclopropylalanine for N-rm-butoxycarbonyl-L-leucine in step (e) and 
3,4-dimethoxybenzoic acid for 6-phenylnicotinic acid in step (g), the title conq>ound was 
prepared as a white solid (1 10 mg, 95%). MS (ESI): 530.3 (M+H)+. 



25 



Example 44 

Preparation of N42-rN>^vcloproDvl-N^2-methvlDroDvl)anunolthiazol-4-vlcarbonyn^^^^ 
r6-fl-pvrn>lvlfaicotinov ll-L-fr-cvcloprppvlalanvllhvdra2ide 



Following the procedure of Example 2(e)-2(g), except substituting N-rm- 
30 butoxycarbonyl-L-P-cyclopropylalanine for N-reit-butoxycarbonyl-L-leucine in step (e) and 
6<l-pyrrolyl)nicotinic acid for 6-phenylnicotinic acid in step (g), the tide conqiound was 
prepared as a white solid (160 mg, 97%). MS (ESI): 536.3 (M+H)+ 
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pxainpte4S 

Preparation of N-rZ-fN-cyclopropvl W2~methvlpropvnaminolthia2ol-4>vicarbo 
f6'n-iinidazolyi)nicotinovl1-L"B^vcloprDpvlalanvnhvdrazide 

Following the procedure of Example 2(e>-2(g), except substituting N-rm- 
butoxycarbonyl-L-P-cyclopropylalanine for N-fcrf-butoxycarbonyl-L-leucine in step (e) and 
6<l-imidazolyl)nicotinic acid for 6-phenylnicotinic acid in step (g), the title conq>ottnd was 
prepared as a white solid (42 0^,36%). MS (ESI): 537.4 (M+H)+ 

Example 46 

Preparation of N-r2-fN-cvclopropvl-N-(2-niethvlproDvnaminoltfiiazol-4-vlcarbonvll-NvrN- 
f6-(l-pvrazolvl)nicotinovll-L-P^vclopropvlalanvllhvdra2ide 

Following the procedure of Exan^le 2(e)-2(g), except substituting N-fe/t- 
butoxycarbonyl-L-^-cyclopropylalanine for N-fm-butoxycarbonyl-L-leucine in step (e) and 
6-(l-pyrazolyl)nicotinic acid for 6-phenylnicotinic acid in step (g), the title compound was 
prepared as a white solid (1 10 mg, 96%). MS (ESI): 537.3 (M+H)+ 

Example 47 

Preparation of N-f2>rN-cvctopn)pvi~N-(2-niethvlpropvnamino1thiazol^vlcarfaonvlVN -FN^ 
r 6-^ l-pyrTolvDnicotinovn-L-B-terr-butvlalanvllhydrazide 

Following the procedure of Example l(k), except substituting N-[2-[N-cyclopropyl- 
NK2-methylpropyl)aniino]thiazol'4-ylcarbonyl]-NHI^ff ^-butylalanyl)hyd^ for N- 
[2<NK:yclopn>pyl-N-cycloprapyhnethylammo)thiazol^ylcarbonyl]hydrazide and 6-(l- 
pyrrolyl)nicotinic acid for N-(6-methyl-3-pyridinylmethoxycarbonyl)-L-P-r^rr-butylalanine, 

the title compound was prepared as a white solid (90 nig, 76%). MS (ESI): 552.3 (M+H)+. 
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gxample48 

Preparation of N>f 2>nsJ-cvclope ntvi-N-^2-methvlDroDvnamino1thiaro 
(3,4HlifluorobenzovlVL-BH:vcloDrDpvlalanvllhvdrazide 

5 

Following the proceduie of Example 2(d)-2(g), except substituting 
cyclopentylamine for cyclopropylamine in step (d), N-rm-butoxycarbonyl-L-p- 
cyclopropylalanine for N-rm-butoxycarbonyl-L-leucine in step (e) and 3,4-difIuorobenzoic 
acid for 6-phenylnicotinic acid in step (g), the title compound was prepared as a white solid 
10 (118 mg, 89%). MS (ESI): 534.3 (M+H)+ 

Example 49 

Preparation of N- r2>rN-cvctopentvl>N-^2-methvlpropvl)amino1thiazol-4-vlcarfaonvn-N 
15 (3.4-diniethoxvbenzovlVL-pK:vclopropvlalanvllhvdrazide 

Following the procedure of Example 2(d)-2(g), except substituting 
cyclopentylamine for cyclopropylamine in step (d), N-f^rf-butoxycarbonyl-L-P- 
cyclopropylalanine for N-fcrr-butoxycarbonyl-L-leucine in step (e) and 3,4- 
20 dimethoxybenzoic acid for 6>phenylnicotinic acid in step (g), the title conqiound was 
prepared as a white solid (86 mg, 64%). MS (ESI): 558.3 (M+H)+, 

Example 50 

25 Preparation of N42-^N-c vclopentvl-N-a-^lethvlp^opvna^^nolthiazol-4>vlcarfaonvl^^^^ 
(4-methvlimidazol- 5>vlcarbonvlVL-&CTclopropvlalanvnhvdrazide 

Following the procedure of Exan^le 2(d)-2(g), except substituting 
cyclopentylamine for cyclopropylamine in step (d). N-ferr-butoxycarbonyUL-p- 
30 cyclopropylalanine for N-ferr-butoxycarbonyl-L-leucine in step (e) and 4-methylimidazole- 
5-carboxylic acid for 6>phrayhiicotinic acid in step (g), the title compound was prcpaxed as 
a white solid (100 mg, 71%). MS (ESI): 502.3 (M+H)+ 
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Example 51 

Preparation of N-r2-rN-K:vclobutvl-N-f 2-methvlpropvI)aininoltfaia2ol^vlcaifaonvlV^^ 
(Z-pvridinvlmethoxvcaifaonvlVL-leaciiiYMl^Y ^"'^^ 

5 

Following the procedure of Example l(c>-l(k), except substituting L-leucine methyl 
ester hydrochloride for L-P-/eit-butylalanine methyl ester hydrochloride in step (c), 2- 
pyridylcarbinol for 6-methyl-3-pyridylcarbinol in step (d), and cyclobutylamine for 
cyclopropylamine and isobucyraldehyde for cyclopiopanecarboxaldehyde in step (0, the 
10 title compound was prepared as a white solid (0.192 g, 83%). MS (ESI): S17.3 (M+H)'*'. 

Example 52 

Preparation of N-f2-fN<vclobutvl-N-4^2-methvlDrDpvnaniino1thia2ol-4*vlcarbonvn-'N -fN- 
15 (2-DvridinvhnethoxvcarbonvlVL-fi-cvclopropvlalanvllhvdra2ide 

a) L-P-cyclopropylalanine methyl ester hydiochloride 

Following the procedure of Example 2(f), except substituting N-tert- 
butoxycaibonyl-L-P-cyclopropylalanine methyl ester for N-(N-feyt-butoxycarbonyl-L- 
20 leucinyl)-N*[2-[NK:yclopropyl-N-(2-niethylpropyl)amino]thiazol-4-ylcarbonyl]hyd^ 

the title compound was prepared as a white splid (2.2 g, 30%). MS (ESI): 144.0 (M-fH)*^. 

b) N-[2-|N-^ycIobutyl-N-<2-methylpropyl)amino]thiazoi-4-ylcarbonyl]-N-[NK^^ 
pyridinyln!ethoxycarbonyl)-L-P-cyclopropylalanyl]hydrazide 

25 Following the procedure of Exanqile l(c)-l(k), except substituting L-P- 

cyclc^iopylalanine methyl ester hydrochloride for L-p-/m-butylalanine methyl ester 
hydrochloride in step (c), 2-pyridylcarbinol for 6-niethyl-3-pyridylcaibinoI in step (d), and 
cyclobutylamine for cyclopropylamine and isobutyraldehyde for 
cyclopropanecaifooxaldehyde in step (f), the title conqx>und was prepared as a white solid 

30 (0.192 g, 83%). MS (ESI): 515-3 (M+H)+ 
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Example 53 

Preparation of N-r2-IN-cvclo prDPvUN-(2-inethvlpropvnaininolthiazol-4-^ 
(3.4-methvtenedioxvbenzovlVL--leucinvllhvdrazide 

5 

Following the procedure of Example l(k), except substituting N-t2-[N^yclopropyl- 
NK2-niethylpropyl)aniino]thiazol-4-ylcarbonyl]-N -[L-leucinyl^ for N-t2-(N- 

cyclopropyl-NH:yclopn>pylmethylamino)thiazol-4-ylcarboDyi]hydra2dde and 3,4- 
methylenedioxybenzoic acid for N-<6-niethyl-3-pyridinylmethoxycaibonyl)-L-P-/cit-- 
10 butylalanine, the title compound was prepared as a white solid (91 mg, 100%). MS (ESI): 
516.3 (M-*-H)+ 

Example 54 

15 Preparation of N-r2-rNH: vclopropvl-N-(2-methvlpropvnaminolthiazol-4-vlcaibonvn-N >^ 
(4-methoxvben20vI)-L-B-cvclopropvlalanvnhvdrazide 

Following the procedure of Example 2(e)-2{g), except substituting N-fm- 
butoxycarbonyl-L-P-cyclopropylalanine for N-rm-butoxycarbonyl-L-leucine in step (e) and 
20 4-roethoxybenzoic acid for 6-phenylnicotinic acid in step (g), the title compound was 
prepared as a white solid (1 10 mg, 87%). MS (ESI): 500.3 (M+H)+ 

Example 55 

25 Ptenaration of N-f2-rN>cvclobutvl-N-r2-methvlpropvnarmnolthiazol-4-vlcarbonvlVN -FN^ 
(3,4-difluQrDbenzovl VL-leucinvllhvdrazide 

Following the procedure of Exan^le 2(d)-2(g). exc^t substituting cyclobutylamine 
for cyclcqxropyiamine in step (d) and 3,4-difluorobCTZoic acid for 6-phenylnicotiiiic acid in 
30 st^ (g), the title coiiqx>und was prepared as a white solid (0. 125 g, 76%). MS (ESI): 5223 
(M+H)+ 
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Example 56 

PreDaration of N-f2 -fN-<:vclobutv^N-(2-inethvlDropvnaminolthia2ol-^^ 
(3.4-diniethoxvben20vIVL>leucinvnhvdra2ide 

5 

Following the procedure of Exanq)le 2(d)-2(g), except substituting cyclobutylamine 
for cyclopropylamine in step (d) and 3,4-diniethoxybenzoic acid for 6-ph^ylnicotinic acid 
in step (g), the title compound was prepared as a white solid (0. 148 g, 86%). MS (ESI): 
546.4 (M+H)+ 

10 

Example 57 



Preparation of N-r2-fN-cvclobutvl-N>(2-methvlpropvnaminolthiazol-4-vlcarfaonvlVN -FN- 
(4-niethvlimida2ol-5-vlcarbonvlVL-leucinvnhvdrazide 

15 

Following the procedure of Example 2(d)-2(g), except subsdtuting cyclobutylamine 
' for cyclopropylamine in step (d) and 4-methylimidazole-5-carfooxylic acid for 6- 
phenylnicotinic acid in step (g), the title compound was prepared as a white solid (0.092 g, 
60%). MS (BSD: 490.3 (M+H)+ 

20 

Example 58 

Preparation of N-r2 -rN-cvclobntvl-N^2-rnethvlpropvnaminoltfaiazol^vlcarbonvl1-N*-fN- 
(3,4-difluoroben zovl)-L-6-cvclopropvlalanvllhvdrazide 

25 

Following the procedure of Example 2(d)-2(g), except subsdtuting cyclobutylamine 
for cyclopropylamine in step (d), N-rm-butoxycatbonyl-L-P-cyclopropylalanine for N-rm- 
butoxycarbonyl-Ueucine in step (e) and 3,4-difluorDbenzoic acid for 6-phenylnicotiiuc 
acid in step (g). the tide compound was prepared as a white solid (O.095g, 63%). MS (ESI): 
30 520.3 (M+H)+ 
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Example 59 

Preparation of N42-IN-<:vclobutvl-N-^2-TOthvIpropvnaniinolthiazoi'4-Vlcffl 
(3>4-diinethoxvfaen20vlVL-B-cvclopropvlalanYll hY^™"^^ 

5 

Following the procedure of Example 2{d)-2(g), except substituting cyclobutylamine 
for cyclopropylamine in step (d), N-r^rr>butoxycarbonyl-L-P-cyclopropylalanine for N-tert- 
butoxycarbonyl-L-leucine in step (e) and 3,4-dimethoxybenzoic acid for 6-phenybiicotinic 
acid in step (g), the title conqxMind was prepared as a white solid (0.100 g, 64%). MS 
10 (ESD: 544.3 (M+H)+. 

Example 60 

Preparation of N-r2-fN^vclobutvl-N-(2-methvlprDpvnaminolthiazol^vlcaifaonvn-N -fN- 
15 f4>methvlimida2ol-5-vlcarfaonvl)-L-P-cvclopropvlalapyll hyrirnTirip, 

Following the procedure of Example 2{d>-2(g), except substituting cyclobutylamine 
for cyclopropylamine in step (d). N-rerr-butoxycarbonyl-L-p-cyclopropylalanine for N-rm- 
butoxycarbonyl-Meucine in step (e) and 4-methylimidazole-5-carboxylic acid for 6- 
20 phenylnicotinic acid in step (g), the title compound was prepared as a white solid (0.076 g, 
54%). MS (ESI): 488.4 (M+H)+ 

Example 61 

25 Preparation of N-4^2-rN-cvclobutvl-N-(2-niethvlpropvnanMno1thiazol-4-vlcarbonvn-N -f^^ 
rS»methvU2->phenvloxazol-4>vlacetvn-L-B-cvclopropvlalanvllhvdra2ide 

Following the procedure of Exanople 2(d)-2(g), except substituting cyclobutylamine 
for cyclopropylamine in step (d), N-ferr-butoxycaibonyl-L-P-cyclopropylalanine for N-f^rf- 
30 butoxycarbonyl-L-leucine in step (e) and 5-methyl''2-phenyloxazole>4-acetic acid for 6- 
phenylnicotinic acid in step (g), the title con^und was prepared as a white solid (0.1 15 g, 
69%). MS (ESD: 579.4 (M+H)+. 
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)ExaiBpie62 

Prep^tion of N>fN-n?en2othiazoi-^vlcarfaonvl VL-lettcinvll-N'^Z-rN-cvclo^^ 
methvlpropvnaminoltfaiazol^vicarfaonvllhvdrazide 

5 

Following the procedure of Exanqile 2(d)-2(g), except substituting cyclobutylamine 
for cyclopropylamine in step (d) and benzothiazole-6-carboxylic acid for 6-phenylnicotinic 
acid in step (g), the title compound was prepared as a white solid (0.1 19 g, 70%). MS 
(ESD: 543.3 (M+H)+ 

10 

Example 63 

Preparation of N-f 2-fNKrvclopropvUN-(2"methvlpropvl)aminolthia2ol-4-vlcarfaonvn-N -IN- 
(4-trifluoromethvlbenzovlVL>B-cvclopropvlalaTiyl]hy draTirift 

15 

Following the procedure of Example 2(e>-2(g), except substituting N'tert- 
butoxycarbonyl'L-^-cyclopropylalanine for N-rm-butoxycarbonyl-L-leucine in step (e) and 
4-trifluoroinethylbenzoic acid for 6-phenylnicotinic acid in step (g), the title compound was 
prepared as a white solid (83 mg, 81%). MS (ESI): 538.3 (M+H)+ 

20 

Example 64 

Preparation of N-(N"benzothiophen-2'Vlcarbonvl-L-B-cvclopropvlalanvl)-N -f 2-fN- 
cvclopropvl-N-('2-methvlpropvl)aminolthiazol-4--vicarhnnvl]hy HraTidft 

25 

Following the procedure of Exanq>le 2(e)-2(g), except substituting N-fm- 
butoxycarbonyl-L-^-cyclopropylalanine for N-rerr-butoxycarbonyl-L-leucine in step (e) and 
b»izothiophene-2-carboxylic acid for 6-phenylnicotuiic acid in step (g), the title compound 
wasprq)aredasawhitesolid(50mg,32%). MS (ESI): 526.3 (M+H)+. 
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Example 65 

Prepiaration of N42-rN-cvclobtttv^N-(2>methvlpropvl)amino1thia2oi^^ 
f4-inethvI-2-r4-triflttoroii igthvlphenvnthia2oN^^^ 

Following the procedure of Exanq)le 2(d)-2(g), except substituting cyclobutylamine 
for cyclopropylamine in step (d) and 4-methyl-2-(4-trifluoromethylphenyl)thiazole-5- 
carboxylic acid for 6>phenylnicotiiiic acid in step (g), the tide compound was prepared as a 
white soUd (0.168 g. 82%). MS (ESI): 651 .4 (M+H)+. 

Example 66 



Preparation of N-r2-rNK:vclob utvl-N-(2-methvlpropvnanuno]thiazol-4-vlcaibonvlVN'-rN-- 
(4>hvdroxvmethvl ben20vlVL-B-cvclopropv^ laTiyl]hY^raT,/i^ 

15 

Following the procedure of Example 2(d)-2(g), except substituting cyclobutylamine 
for cyclopropylamine in step (d), N-rm-butoxycarbonyl-L-P-cyclopropylalanine for N-x^rt- 
butoxycarbonyl-L-leucine in step (e) and 4-hydroxymethylbenzoic acid for 6- 
phenylnicotinic acid in step (g), the title compound was prepared as a white solid (0.098 g, 
20 66%). MS (ESI): 514.4 (M+H)+. 

Example 67 

Preparation of N42>|y-cvclopropvl~N-f 2>methvlpropvnaniino1thiazol^vlcarbonvll-N -IN- 
25 (4-hvdroxvmethvlben2oviVL-B-cvclopropvlalanvllhvdra2ide 

Following the procedure of Example 2(e)-2(g), except substimting N-tert- 
butoxycaibonyl-L-^-cyclopropylalanine for N-rerr-butoxycarbonyl-Ueucine in step (e) and 
4-hydroxyinethylbenzoic acid for 6-phenylnicotinic acid in step (g), the tide compound was 
30 prepared as a white solid (90 mg, 86%). MS (ESI): 500.3 (M-i-H)+. 
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Preparation of N-nNJ^3en20thiophen-2-vlcartx)nvUL^vclopropvlalanvl Ml-TN- 
cvciopentvl-N-(2"niethvlpropvnaiiiino1thiazol-4-vlc^^ 

5 

Following the procedure of Exaiiq>le 2(d)-2(g), except substituting 
cyclopentyiamine for cyclopropylamine in step (d), N-r^/t-butoxycaitonyl-L-P- 
cyclopropylalanine for N-rerr-butoxycarbonyl-L-leucine in step (e) and benzothiazoIe-6- 
carboxylic acid for 6-phenylmcotiiiic acid in step (g), the title compound was prepared as a 
10 white solid (90 mg, 82%). MS (ESI): 552^ (M+H)+. 

Example 69 

Preparation of N~r2-(N-<vcioDn)Pvl>N<vclopropvlmethvlanuno)thiazol^vlcaifaonvll-N - 
IS rN-(23-dihvdrobenzofur an>5>vlcarfaonvl>-L-B-cvc!oDropvlalanvnhvdrazide 

Following the procedure of Example 2(e)-2(g), except substituting N- 
cyclopropylmethyicyclopropylanune for N-cyclopropyNN-(2-methylpropyl)aniine and N- 
fc/t-butoxycarbonyl-L-P-cyclopropylalanine for N-fcit-butoxycaibonyl-L-lencine in step (e) 
20 and 23-dihydrobenzofiiran-5-carboxylic acid for 6-phenylnicotinic acid in step (g), the title 
conq>ound was prepared as a white solid (98 mg, 85%). MS (ESI): 5 10.3 (M+H)+ 

Example 70 

25 Preparation of N-r2-fNK:vcloim)pvl-N>(2-methvlpropvnaminolthia2ol-4-vlcarfaonvll-N^-^ 
indole-2-vlcarbonvl-L-B-fgrf-butvlalanYll hYdrayiHp. 

Following the procedure of Example l(k), except substituting N-[2-[N-cyclopropyl- 
N-<2-mediylpropyl)amino]tMa2ol-4-ylcarbonyl]-NHL-p-rff^-butylalanyl)hyd^ for N- 
30 [2-(N-K:yclopiopyl-Nrcyclopropybn^ylaniino)thiazol-4-ylcarbonyl]hydrazide and indole- 
2-carboxylic acid for N-(6-methyl-3-pyridinyIroethoxycaibonyl)-L-P-terx-batylalanine, the 

title con^x>und was prepared as a white solid (102 rog, 75%). MS (ESI): 525.4 (M+H)+ 
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Example 71 

Preparation of N-r2-fN^vc!oD roDvl-N-(2-niethviDropvi^aininoltfaiazol^vlcaifao 
5 n-iiiethvlindole-2-vIcaii>onvlVL>B-fm-butvlalanvnhvdrazide 

Following the procedure of Exanq>le l(k), except substituting N-[2-[N<yclopropyl- 
N-<2-iiiediylpropyl)aimno]thiazol-4.ylcaifaonyI]-NHL-^^^ for N- 

[2KNK:yclopropyl-NH:yclopiopylmethylanuno)thiazol-4-ylcai^^ and 1- 

10 niethylindole-2-carboxylic acid for N-(6-niBthyl-3-pyridinylmethoxycarfoonyl)-L-^-ien- 
butylalanine, the title compound was prepared as a white solid (65 mg, 70%). MS (ESI): 
539.4 (M+H)+ 

Example 72 

15 

Preparation of N42-fN^vclope ntvl-N-/2-niethvlDropvnanunol^ 
(4^fluoromethoxvben20vlV-L-B-cvcloDropvlalanvllhvdrazide 

Following the procedure of Example 2(d)-2(g), except substituting 
20 cyclopentylamine for cyclopropylamine in step (d), N-fcrf-butoxycarbonyl-L-P- 
cyclopropylalanine for N-rert-butoxycarbonyl-L-leucine in step (e) and 4- 
trifluoromethoxybenzoic acid for 6-phenylnicotinic acid in step (g), the title compound was 
prepared as a white solid (70 mg, 56%). MS (ESI): 582.4(M+H)+ 

25 Example 73 

Preparation of N-r2-fN^vclopent vl-N-(2>nM^thvlpropvnamino1thia2»l-4-vlcarbonvlV^^^ 
(4-propvloxvbenz ovlVL>B^clopropvlalanvnhvdrazide 

30 Following the procedure of Example 2(d)-2(g), except substituting 

cyclopentylamine for cyclopropylamine in step (d), N-terr-butoxycarbonyl-L-P- 
cyclopropylalanine for N-r^n-butoxycarbonyl-Lrleucine in step (e) and 4-piopyloxybenzoic 
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acid for 6-phenyliiicotinic acid in step (g), the title con^xmnd was prepared as a white solid 
(95 mg, 67%). MS (ESD: 556.4(M+H)+ 

Example 74 

5 

Preparation of N-r2-rN-cvclopn)DV ^N-^2-iiiethvlpropvnaininolthiazol-4-vlcarfaon 
r3-f2-pvridinvnbeiizDvll-L4eucinYllhY dfftMrift 



a) 3>(2-pyridinyl)beiizoic acid 
10 Following the procedure of Exan^ie 4(aH(c). except substituting 3-formyIbenzene 

boronic acid (3^ g, 21 .34 mmol) for 4«formylben2ene boronic acid in step (a), the tide 
conqyound was obtained as a white solid (1.05 g). MS (ESI): 200.1 (M+H)^. 



b)N-[2-(NK:yclopropyl-N-<2-niethylpropyl)aniino]diiazol-4-ylcarbonyll-N-^ 

15 pyridinyl)benzoyl]-I^leucinyl]hydrazide 

Following the procedure of Example l(k), except substituting N-[2-[N-cyclopn>pyl- 
N-<2-methylpropyl)anuno]thia2ol-4-ylcarbonyl]-N -[L-leucinyllhydrazide for N-[2-(N- 
cyclopropyl-N-cyclopropyln»thylamino)thiazol-4-ylcarbonyl]hydrazide and 3-(2- 
pyridinyObenzoic acid for N-(6-methyl-3-pyridinylmethoxycarbonyl)-L-P-ferT-butylalanine, 

20 the tide conqx>und was prepared as a white solid (65 mg, 43%). MS (ESI): 549.4 (M+H)+. 



Example 75 



Preparation of N ~r2-fN-<:vclopropvl"N'^2-methvlpropvnaniino1thiazo1>4-vl(aibonvll-N-f^^ 
25 r4-nttthvl-2'^4-trifluoromethvlphenvl)tMa2x>l-5-vlcarfaonvll-L4encinvllhvdrazide 

Following the procedure of Exanqple l(k), except substituting N-[2-[N-cyclopropyl- 
N-(2-methylpropyl)amino]thiazol-4*ylcaibonyl]-N -[L-leucinyl]hydiazi for N-[2-<N- 
cyclopropyl-N-cyclopropylmethylamino)thiazol-4-ylcaibonyl]hydn^ and 4»n]ethyl-2-(4- 
30 trifluoromethylphenyl)thiazole-5-carboxylic acid for N-(6-methyl-3-pyridinybnethoxy' 

caibonyl)-L-P-feit-butylalanine, the title compound was prepared as a white solid (165 mg, 
95%). MS (ESD: 637.4 (M+H)+ 
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Example 76 

PiEnaimioD of N-r2-fN>€Vclobutvl-N-r2>methvlproDvn aii^ 
f3-f2-pvridtnYiVbaMOvn-L-B<vclcroropvlalanvnhvdra2ide 

5 

Following the pnx^eduie of Exanqyle 2(d)*2(g), except substituting cyciobutylaimoe 
for cyclopropylamine in step (d), N-re/t-butoxycaibonyl-L-p-cyclopropylalanine for N-ten- 
butoxycaibonyl-L-leucine in step (e) and 3-(2-pyridinyl)benzoic acid for 6^henybiicotinic 
acid in step (g), the title compound was prepared as a white solid (0.019 g, 12%). MS 
10 (ESI): 561.4 (M+H)+ 

EjcampleT? 

PreoaratioD of N-f2-fNHnrclobutvl>N--(2-methvlpropvl)aminolthia2ol-4-vlcaito 
15 (5-metfivl-2- phenvloxa2ol-4-vlcarbonvlVL-B<vcloproDvlalanvllhvdrazide 

Following the procedure of Example 2(d)-2(g), except substituting cyclobutylaroine 
for cyclopropylamine in step (d), N-ierr-batoxycaifoonyl-L-p-cyclopropylalanine for N-rm- 
butoxycarbonyl-L-leucine in step (e) and S-methyl-2-phenyloxazole'4-carboxylic acid for 6- 
20 phenylnicotinic acid in step (g), the title confound was prepared as a white solid (O.ISO g, 
92%). MS (ESI): 565.4 (M+H)+ 

Example 78 

25 Preparation of N-r2-INKrvclopropvl-N'^2-methvlDroDvnamMio1thiazol-4-vlcatbonvll-N^^ 
(4-trifluoromethvlbenzovn-L->lencinY n*^y^"*^^^'^ 

Following the procedure of Exan^le l(k), except substituting N-[2-[N-cyclopropyl- 
N-<2-methyIpropyl)aininoltfiia2ol-4-ylcarbonyl]-l^-[L4eucinyl]hydrazide for N-[2-(N- 
30 cycIopropyl-N-K:yclopn)pylinethylaniino)thiazol-4-y Icarbonyl]hydrazide and 4- 

trifluoromethylbenzoic acid for N-<6-methyl-3-pyridinylmethoxycarbonyl)~L-P-fcrr- 
butylalanine, the title compound was prepared as a white solid (103 mg, 88%). MS (ESI): 
5403(M+H)+ 
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Preparation of N-r2-fN-<:vcloDW»vI-N-^2-inetfavipropvnaim 
5 Q3KlihvdrDbeiizoffaran-S-vlcaibonvlV>L-leucinvl1hvdraa 

Following the procedure of Example IQc), except substituting N-[2-[N-cyclopropyI- 
N<2>methylpiopyl)ainino]thiazol-4-ylcarbonyi]-N'-[I^leucinyl^ for N-[2-(N- 

cyclopiopyl-N-<:yclopropylmethyianuno)thiazol-4-ylcarbonyl]hydnizide and 2»3- 
10 dihydrobenzofiiran-S-carboxylic acid for N-(6-methyl-3-pyridinylmethoxycarbonyl>-L-P- 
rerr-butylalanine, the title conqK>und was prepared as a white solid (120 mg, 68%). MS 
(ESD: 5143(M+H)+ 

Example 80 

15 

Preparation of N-(N-benzothiazol'6-vlcarbonvl-L4eucinvi VN^-f 2-fN-cvclopropvl^^ 
methvlDropvnaniinolthiazol'4-vlcarfaonvnhvdra2ide 

Following the procedure of Example l(k), except substituting N-[2-[N-cyclopropyl- 
20 N-(2-methylpropyl)aminoJthia2ol-4-ylcarbonyl]-N -[L-leucinyl]hydrazide for N-[2-(N- 

cyclopropyl-N-cyclopropylniethylamino)thiazol-4-ylcarbonyl]hydra2ide and benzothiazole- 
6-carboxylic acid for N-(6-methyl-'3~pyridinylmethoxycarbonyl>L-p-f^rr-butyIaJanine, the 

tide conq)Ound was prepared as a white solid ( 1 14 mg, 97%). MS (ESI): 529.4 (M+H)+. 

25 Example 81 

Preparation of N'W-benzotfaiophen-2-vlcarbonvl-L-leucinvl>-N -f 2-rN-cvclopropvl'-N"(2- 
niethvlDropvnaininolthiazol-4-vlcarbonvnhydrazide 

30 Followmg the procedure of Exanyile l(k:), except substimting N-[2-[N-cyclopropyl- 

NK2-methylpropyl)amino]thiazol-4-ylcarbonyl]-N -[L-leucinyl]hydrazide for N-[2-(N- 
cyclopropyl-NK7clopropyhiiethylarnino)tiiiazol-4-ylcarbonyl]hydrazi^ and 
benzodiiophaie-2-carboxylic acid for N-(6-methyl-3-pyridinylmethoxycarbonyl)-L-P-reiT- 
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butylalanine, the title compound was prepared as a white solid (130 mg, 88%). MS (ESI): 
5283(M+H)+ 

Example 82 

5 

Preparation of N-r2-IN-<:vclopropvl-N-^2-methvlproDvnaminolthiazol-4--Vlcaiix> 
(5-methvl-2-phenvloxazol'4-vlcaifaonvlVL-lettcinvllhvdrazide 

Following the procedure of Exan^le l(k), except substimting N-[2-[N-cyclopn>pyl- 
10 N-(2-nKthylpropyl)amino]thiazol-4^ylcarbonyl]-N -|L-leucinyl]hy for N-[2-(N- 

cyclopropyl-N-cyclopropylniethylamino)thia2ol-4-ylcaibonyl]hydra2ide and 5-niethyl-2- 
phenyloxazole-4-carboxylic acid forN-(6-methyl-3-pyridinylmethoxycaibonyl)-L-P-fm- 
butylalanine, the title compound was prepared as a white solid (140 mg, 90%). MS (ESI): 
553.4 (M+H)+. 

15 

Example 83 

Preparation of N-r2-fN-cvclDbutvl~N-^2>methvLpropvnaminolthiazol'4-vlcaifaonvll>N -fN^ 
( 1 -methvlindole-2-vIcarbonvl>-L-lep gin Yl]iiy rfra7iH<* 

20 

Following the procedure of Exanq>le 2(d)-2(g), except substituting cyclobutylamine 
for cyclopropylamine in step (d) and l-methylindole-2-carboxylic acid for 6- 
phenylnicotinic acid in step (g), the title compound was prepared as a white solid (0. 1 22 g, 
78%). MS (ESI): 539.4 (M+H)+. 

25 

Example 84 

Ptenaiarion of N-r 24N-cvclobutvU-N-^2Hnnethvlpropvnamino]thiazol-4-vlcartw 
(23KlihvdrobCT2ofiiran-5-vlcarbonvlVL-leucinvl1hvdia2ide 

30 

Following the procedure of Exan^le 2(d)-2(gX except substimting cyclobutylamine 
for cyclopropylamine in ste^ (d) and 23Hiihydrob»izofuran-5-carfooxylic acid for &• 
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5 



phenylnicodnic acid in step (g), the title confound was prepared as a white solid (0.064 g, 
42%). MS (ESI): 528.3 (M+H)+ 

Example 85 

Preparation of N-f2-fN-cvclobutvl>N-(2-methviDropvnainino1thia2X)l-4-vlcarbon^ 
(5-fluoroindole>2-vlcarb onvlVL-leucinvllhvdrazide 



Following die procedure of Exan^le 2(d)-2(g), except substituting cyclobutylaniine 
10 for cyclopropylamine in step (d) and 5-fluoroindole-2-caifooxylic acid for 6-phenylnicotinic 
acid in step (g), the tide compound was prepared as a white solid (0.107 g, 68%). MS 
(ESD: 543.4 (M+H)+ 



15 



Example 86 

Preparation of N'W^benzothiophen-2-vlca^bonv^L4eadnvlV^^42>^N-cvclob^tvl-NM"^^ 
methvlDroDvl)aminolthiazol"4-vlcarbonvllhy draTirf<> 

Following the pnicediire of Exanq>le 2(d)-2(g), except substituting cyclobutylamine 
20 for cyclopropylamine in step (d) and benzothiophene2-carboxylic acid for 6'phenylnicotinic 
add in step (g), the title conqpound was prepared as a white solid (0. 130 g, 83%). MS 
(ESI): 542.4 (M+H)+ 



le87 



25 

Pjpeparation of N42-rN^vclopro pvl-N-(2-metiivlpropvnanrinolthia2ol-4-vlcarbonvlV^^^ 
f5-methvl-2-phe nvlimida2ol-4-vlcarfaonvlVL-leucinvllhvdrazide 

Following the procedure of Example l(k). exc^t substituting N-[2-[N-cyclopropyl- 
30 N-(2-niethylpropyl)amino]thiazol-4-ylcaifoonyl]-hr-[I^leucm^^ for N-[2-(N- 

cyclopropyl-N<ycl<^nopyhiiethylamino)thiazol-4-ylcarb^ and 5-methyl-2- 

phenylimidazol&-4-cafboxylic acid for N-(6-methyl-3-pyridinylmedioxycaibonyl>-L-P-rm- 
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butylalanine, the title coiiqx>und was prepared as a white solid (75 mg, 62%). MS (ESI): 
552.5 (M+H)+ 

Exaiffp|[e88 

Preparation of N42-fN<:vclopropvl-N-^2-niethvlDiDPvnaniino]thiazol-4-vlc^^ 
f3>4J-triiiiedioxvbenzovlVL-leucinvnhvdiazide 

Following the procedure of Exan^le l(k), except substituting N-[2-[N-cyclopropyl- 
N-(2-niethylpropyl)aniino]thiazol-4-ylcarbonyl]-N-[L-leucinyl]hydrazide for N-[2-(N- 
cyclopropyI-N<yclopiopylnQethylariiino)thiazo!-4'ylcaibonyl]hydrazide and 3,4,5- 
trimethoxybenzoic acid for N-(6-inethyl-3-pyTidinyimethoxycarbonyl)-L-P-ferr- 
butylalanine, the title conqK>und was prepared as a white solid (105 mg, 81 %). MS (ESI): 
562.4 (M+H)+ 

)Exainple89 

Preparation of N-r2-rN-K:vclopropvl-N>(2-inethviDropvi)anrino1thia2oI-4-vlcarbonvn-N 
(S-fluoroindole-2-vlcarbonvIVL'leucinvllhvdra2ide 

Following the procedure of Example l(k), except substituting N-[2-[N-<;yclopn)pyl- 
N<2-aiediylpropyl)aniino]thiazol^ylcarbonyl]-N -[L4eucinyl]hydiazide for N-[2-(N- 
cyclopiopyl-NK:yclopropyln9ethylamino)thiazol-4-ylcarbonyl]hydrazide and 5-fluoroindole^ 
2-caiboxylic acid for N-(6-methyl-3-pyndinylniethoxycaibonyl)-L-^reit-butylalanine, the 

title conqx)und was prepared as a white solid (90 mg, 90%). MS (ESI): 529.4 (M+H)+. 

Example 90 

Preparation of N42-rN-cvclopropvl-N'(2-inethvlpropvnamino1thiazol-4-vIcarbonvlVN -fN- 
fS-hvdiDXvindole-2-yicarbonvlVL-leucinvnhvdrazide 

Following the procedure of Exanqple l(k), except substituting N-[2-[N-cyclopropyl- 
N-(2-niethylpiopyl)amino]thia2»l-4-ylcaibonyl]-N -[L-leudnyl]hydra^ for N-[2-(N- 
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cyclopn>pyl-N-^yciopiopylmethylaiiiino)thiazol-4-yicai^ and S- 

hydn>xyindole>2-<:aii>oxylic acid for NK6-inethyl-3-pyridinylniethoxycarbonyl)-L-p-ierr- 
ba^lalanine,thetideconqx>undwaspieparedasawhitesoUd(9^ MS (ESI): 

527^(M+H)+ 

5 

Example 91 

Pre paration of N-f 2-rNK:vcloproDvl-N-^2-inethvlDropvnamino1thia2ol-4-vlcai^ 
uidole-4-vlcarbonvl-L-P-cvclopropylalanYl)hvdra2ide 

10 

Following the procedure of Example 2(e)-2(g), except substituting N-/m- 
butoxycarbonyl-L-P-cyclopropylalanine for N-rert-butoxycarbonyl-L-leuctne in step (e) and 
indol&4-carboxylic acid for 6-phenylmcotinic acid in step (g), the title conqx>und was 
prepared as a white solid (0.091 g, 60%). MS (ESI): 509.3 (M+H)+. 

15 

Example 92 

Pre paration of N-r2-rNK:vclopropvI-N-(2-metfivlpropvi)anuno1tfaiazol-4-vlcarbonvll-N 
indole-5-vlcarbonvl"L-P-cvclopropvlalanvl>hy( ira7.idft 

20 

Following the procedure of Example 2(e)-2(g), except substituting N-tert- 
butoxycarbonyUL-p-cyciopropylalanine for N-rerr-butoxycarfoonyl>L-leucine in step (e) and 
indole-5-carboxylic acid for 6-phenylnicotinic acid in step (g), the title compound was 
prepared as a white solid (0.105 g, 69%). MS (ESQ: 509.3 (M+H)+ 

25 

Example 93 

Preparation of N- f N4ien7jTni dazo!-5-vlcarbonvl>L-P-cvcIoDroDvlalanvlVN -[2-^^ 
cvclopropvl-N-(2- methvlpropvnamino1thiazol-4-vlcarbonvllhvdra2ide 

30 

Following die procedure of Exanqile 2(e>-2(g), except substituting N-terf- 
butoxycaifoonyl-L-p-cyclopropylalanine for N-/ert-butoxycaibonyl-L-leucine in step (e) and 
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benzimidazole-S-caiboxylic acid for 6-phenylnicotiiiic acid in step (g)» the title compound 
was prepared as a white solid (0.147 & 95%). MS (ESI): 510.3 (M+H)+ 

Example 94 

Preparation of N42>fN K:vclopn>pvl-N'(2~methvlim>pvnaminolthiazol^vlcartK)nvn*N'^ 
(5>fluoroindole-2-vlcarfao QviVL>B-cvcIopropY lftlati Ynhvdraade 

Following the procedure of Example 2(e)-2(^, except substimting If -ten- 
butoxycaibonyM^P<yclopropylalanine for N-/err-butoxycaibonyl-L-Ieucine in step (e) and 
S-fluoioindole-2-caiix>xylic acid for 6-phenylnicotinic acid in step (g), the title compound 
was prepared as a white solid (0.1 17 g, 74%). MS (ESI): 527.3 (M+H)**". 

Example 95 

Preparation of N-r2-fN H:vclopropvi>N-(^2-methvlpropvnaminolthiazo!-4>vlcarbonvll-N 
(4-fnethvl-2-phftnYlthi5^ynl -5-vicarbonvlVL-BK:vclopn>pvlalanvllhvd 

Following the procedure of Example 2(e)-2(g), except substituting N-rm- 
butoxycarbonyl-L-^^clopropylalanine for N-feit-butoxycaibonyl-L-leucine in step (e) and 

4- methyl-2>phenylthiazole-5-<:arboxylic acid for 6-phenyhiicotinic acid in step (g), the tide 
compound was pr^iared as a white solid (0.088 g. 52%). MS (ESI): 567.3 (M+H)+. 

Example 96 

Preparation of N42-fNK :vclopropvl-N-(2-methvlpropvnamino1tMa2ol-4>vlcarbonvll^^^ 
(5>methvl-2H>henvloxa2ol^vlcarbQnvlV L>.&KryclQPropvlalanvnhvdnia 

Following the procedure of Exan^>le 2(e)-2(g), except substituting N-terr- 
butoxycarbonyl-L^yclopropylalanine for N-r^ rr-butoxycaibonyl*L-leucine in step (e) and 

5- methyl-2-phenylthiazole-4-carboxylic acid for 6-phenylnicotinic add in step (g), the title 
compound was piq»red as a white solid (0.1 13 g, 68%). MS (ESI): 551.3 (M+H)+. 
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Example 97 

Preparation of N42-fN'<:vclo proDvl-N-(2-methvlpropvhanuno1thia2ol-4-ylcarte 
3 (4-n)ethoxvq uinolin-2-vlcarfaonvn-L-P^vclopropvlalanvllhvdr^ 

Following the procedure of Example 2(e)-2(g). except substituting N-tert- 
butoxycarbonyl'L-P>cyclopropylalanine for N-rm-butoxycaibonyl-Ueucine in step (e) and 
4-methoxyquinoiine-2-carboxyiic add for 6-phenylnicotinic acid in step (g), the title 
10 confound was prepared as a white solid (0.088 g, 53%). MS (ESI): 551.3 (M+H)+ 



Example 98 



Preparation of N-r2-rN-cvclo propvl-N^2>methvlpropvnaminolthiazol-4-vlcaibonvll-N«^^ 
15 (S.6Hiimethoxvindole-2- vlcarbonvlVL>B^vclopropvlalanvnhvdrazide 

Following the procedure of Exan:q)le 2(e)-2(g), except substituting N-rm- 
butoxycarbonyl-L-P-cycl(^pylalanine for N-rerr-butoxycarbonyl-L-leucine in step (e) and 
5,6-dimethoxyindole-2-carboxylic acid for 6-phenyinicotinic acid in step (g), the title 
20 compound was prepared as a white soUd (0.097 g, 57%). MS (ESI): 569.4 (M+H)+ 



Exaim>le99 



Preparation of N-IN-^5-chloroindole>2-vlcarbonvlV-L-B-cvclopn>pvlalanvl>N >r2-rN" 
25 cvclopropvl-N'>f2'methy lpmpYl)ai ninolthia2ol^vicarbonvnhvdra2ide 

Following the procedure of Exanq)le 2(e)-2(g), except substituting N-ren- 
butoxycarbonyl-L-p^yclopropylalanine for N-ren-butoxycarbonyl-L-leucine in step (e) and 
5-chloroindole-2-carboxylic acid for 6-phenylnicotinic acid in step (g), the title conqiound 
30 was prepared as a white solid (0.073 g, 45%). MS (ESI): 543.2 (M+H)+ 
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Example 100 

Preparation of N-(N-^)en20thiazol-6-vlcaii)onvl-'I^PK:vclopropvlalanvl V^^-^2»^N« 
cvctopropYWf2-inethvlpropvnammo]tfaia2ol^v 

5 

Following the procedure of Exanq>le 2(e)-2{g), except substituting N-ferr- 
butoxycaibonyl-L^^-cyclopropylalanine for N-teft-butoxycarbonyl-L-leucine in step (e) and 
benzotfaiazole-6-carboxylic acid for 6-phenylmcotinic acid in step (g), the title conq>ound 
was prepared as a white solid (0.104 g, 66%). MS (ESI): 527.2 (M+H)+. 

10 

Example 101 

Preparation of N-r2-rN-cvciopropvl-N-r2-niethvlpropvnanunolthia2»l^vlcarfaonvn-N*>r^^ 
(4-fluiorbenzimidazol-2-vlcarbonvlVL-p-cvclopropvlalanvllhvdrazide 

15 

Following the procedure of Example 2(e)-2(g), except substituting N-tert- 
bnitoxycaibonyl-L-P-cyclopropyialanine for N-ferr-butoxycarbonyl-L4eucine in step (e) and 
4-fluorobenzimidazole-2-caiboxylic acid for 6-phenylnicotinic acid in step (g), the title 
compound was prepared as a white solid (0. 101 g, 64%). MS (ES©: 528^ (M+H)+. 

20 

Example 102 

Preparation of N 42-fNK:vcIopropvl-N-(2>methvlpropvl>aminolthiazol-4-vlcarbonvil-N'-(^ 
q|ninolin-3«vlcaibonvl-L-B"Cvclopropvlalanvl)hy HraTiHft 

25 

FoUowing the procedure of Exanq)le 2(e)-2(g), except substituting N-ferf- 
butoxycarbonyl-L-^-cyclopropylaianine for N-rm-butoxycarbonyl-L-leucine in step (e) and 
quinoline-3-carboxylic acid for 6-phenylnicotinic acid in step (g), the title conqx>und was 
prepared as a white soUd (0.1 1 1 g, 71%). MS (ESI): 521.3 (M+H)^-. 
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Example 103 

Prgpararion of N>r2-fN-cvclopro pvl-N-^2-methvlpropvnaimnolthiazoi-4^^ 
f5-methoxvbeiizo fttfan-2-vlcaifaonvn-L-B-cvcloDroDvlalanvl^ 

5 

FoUowing the procedure of Example 2(e)-2(g), except substituting N-tert- 
butoxycaibonyl-L-^-cyclopropylalanine for N-reit>butoxycarbonyl-L-leucine in step (e) and 
5-methoxybenzofuran*2<arboxylic acid for 6-phenyiniootinic acid in stq> (g), the title 
conqxmnd was prqmied as a white solid (0.110 g, 68%). MS (ESI): 540.3 (M+H)+ 

10 

Example 104 



Preparation of N42-rN-cvclop roDvl-N-(2-methvlpropvnamino]thia2o]^vlcarbonvl1>N'>rN- 
n-metfaoxvbenz Qfuran>2-vlcarfaonvlVL-B^clopropvlalanvnhvdrazide 

15 

Following the procedure of Example 2(e)-2(g), except substituting N-rm- 
butoxycarbonyl-L-P-cyclopropylalanine for N-reit-butoxycarbonyl-L-leucine in step (e) and 
7-methoxybenzofuran-2-caiboxylic acid for 6^henylmcotinic acid in step (g), the tide 
conq)ound was prepared as a white solid (0.120 g, 74%). MS (ESI): 540.3 (M+H)+ 

20 

Example 105 

Preparation of N"fN-<5~cMorobenzofaran-2-vlcarbonvl VL-B-cvclopropvlalanvn-N -r2-rN- 
cvclopn)Pvl-N-(2-roethvlpropv naniino1tfaiazol-4-vlcarbonvnhvdrazide 

25 

FoUowing die procedure of Example 2(e)-2(g), except substituting N-tert- 
butoxycarbonyl-L-^-cyclopropylalanine for N-rm-butoxycarbonyl-Heucine in step (e) and 
5-chlorobenzofuran-2'<:arboxylic acid for 6-phenylnicotinic acid in step (g), the tide 
conq>ound was prepared as a while solid (0.105 g, 64%). MS (ESI): 544.2 (M+H)+ 
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Bxmiplel06 



Ptcparation of N42-fN-cvclopropyl-N -r2-inethvlproDvnaimnolthiazol-4-vI^ 
f44rifluoromethoxvbcnzovlVL4eucinvnhvdrazide 

Following the procedure of Exaiiq>le l(k), except substituting N-[2-[N-cyclopropyl- 
N'<2-methylpropyl)amino]thiazol-4-ylcarbonyl]-N -[L-leucinyl]hydi^ for N-[2-(N- 
cyclopropyl'N-K:yclopropyimethylaniino)thiazol-^ylcarbonyI]hydrazi and 4- 
trifluon>inethoxyben2X>ic acid for N-{6-methyl-3-pyridinylmethoxycarbonyl)-L-P-tcrt- 
butylalanine. the title compound was prq>ared as a white solid (1 13 mg, 90%). MS (ESI): 
556.3 (M+H)+. 

Example 107 

Preparation of N>r2>f NK:vcioDropvl-N-(2-methvlpropvnaminolthiazol-4~vlcaifaonvn-N ~fN- 
( I-mBthviindole-2-vlcaiboavlV-L-leucinvllhvdrazide 

Following the procedure of Example l(kX except substituting N-[2*[N-cyclopropyl- 
N-<2-methylpropyl)amino]thiazol-4-ylcaibonyl]-N -[L-leucinyl]hydr^ for N-P-(N- 
cycIopropyl-N-<:ycl<^pylniethylaniino)thiazol-4-ylcarbonyl]hydiazide and 1- 
raethyIindole-2-caifooxylic acid for N-(6-methyl-3-pyridinyImethoxycaibonyl>-L-P-r£rr- 
butylalanine^ die title compound was prepared as a white solid (125 nig» 91%). NfS (ESI): 
525.3 (M+H)+ 

Example 108 

Preparation of N-r2-fN-cv clopn>pvl-N-(2-medivlpn>pvnamino1thia2ol-4^^ 
(S-TO^vlindole>2-vlcarix mvlVL-leucinvHhvdfazide 

Following the procedure of Example l(k), except substitntuig N-[2-[N-cyclopn)pyl- 
N-<2*mediylpropyl)aniino]tfaiazol-4-ylcaibonyl]-N4L-leucinyl]hyd^ for N-[2-(N- 
cyclopropyl-NK:yclopropybnethylamino)tfaiazDl-4-ylcarbonyl]hydcaztde and 5- 
methylindole-2-caiboxylic acid for N-(6-roethyl-3-pyiidinylmedioxycarbonyl)-L*p-rerr- 
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butylaianine, the tide compound was prepared as a white solid (63 mg, 49%). MS (ESI): 
525.4 (M+H)+ 

5 

Preparation of N-r2-fNK:vclop roDvI-N-(2>methvlDroDvnamino]thia2ol>4>vicarboOT 
(S«niedioxvindole-2>vIcarfaonylW ^lencinvnhvdra2ide 

Following the procedure of Example l(k), except substituting N-[2-[N-cycloptopyl- 
10 NK2-niethylpropyl)aniino]thiazol-4-ylcarbonyI]-N -(L-leucinyl]hydrazide for N-[2-(N- 
cyclopropyi-N<yclopropylmethylamino)thiazol-4'yicarbonyl]hydrazide and 5- 
methoxyindole-2-carboxylic acid for N-<6-methyl-3-pyridinylmethoxycarbonyl)-L-p-fm- 
butylalanine, the title con^und was prepared as a white solid (136 mg, 89%). MS (ESI): 
541.3 (M+H)+ 

15 

Example 110 

Preparation of N-(N-4)en2pfiM:an-2-vlcarbonvl-L-leucinvlVN -r2-rN-<:vclopr^ 
methvlpn>pYl>aniinn]thia7 o|^vlcarbonvnhvdrazide 

20 

Following the procedure of Example l(k), except substituting N-[2-[N-cyclopropyl- 
N-<2-methylpropyl)aminolthia2ol-4-ylcarbonyl]-N '[L-leucinyl]hydrazi for N-[2-(N- 
cyclopn>pyl-N-<yclopropyhmethylan]ino)thiazol-4-ylcarbonyl]hydrazide and benzofuran-2- 
carboxylic acid for N-(6-methyl-3-pyridinylmethoxycarbonyl>-L-P-reit-butylalanine, the 

25 title compound was prepared as a white solid (94 mg, 75%). MS (ESI): 512.3 (M+H)+ 

Example 111 

Preparation of N-fN-f2-chlon)-3.4- dinKthoxvbenzovl)-L4euctnvlVNV2-rN<vclopropvl-N^ 
30 (2-inethvlpr opvl)aminolt t^tayAl^Y^^ ^arbonvnhvdrazide 

Following the procedure of Example l(k), except substituting N-(2-[N-cyclopropyl- 
NK2-niethylprc^l)amino]thiazol-4-ylcarbonyl>NHL-lei^ for N-[2-(N- 
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cyclopropyl'N-cyclopropylniethylaniino)thia2»I-4-ylcaitonyl]b and 2-chlon>-3«4- 

dimethoxybenzoic acid for N'<6-methyI-3-pyridmylinethoxycarbonyl)-L-P-rcrt- 
butylalanine, the tide compound was prq>aied as a white solid (80 mg, 61 %). MS (ESI): 
566^(M+H)+ 

5 

Example 1 12 

Preparation of N-f 2-rN-<:vcloproDvl-N~^2-methvlpropvnamino]thiazoi'4-vlcarfaonvn-N -fN- 
(S-methoxvindoie-2-vlcari>onvlVL'PH:vclopropvlalanvnhydrazide 

10 

Following the procedure of Example 2(e)-2(g), except substimting N-tert- 
butoxycarbonyl-L-P-cyclopropylalanine for N-r^rt-butoxycarbonyl-L-leucine In step (e) and 
5-meihoxyindole-2-carboxylic acid for 6-phenylnicotinic acid in step (g). the title 
compound was prepared as a white solid (0.079 & 49%). MS (ESI): 539.3 (M+H)"*-. 

15 

Example 113 

Preparation of N-f 2-INK:vclopropvl-N-(2'niethvlpropynanMnolthiazol-4-vlcarbonvll-N*-W 
isoquinolin-3-vlcaifaonyl"L-P-cvclopropvl alanYl)hY'^™^^^ 

20 

Following the procedure of Example 2(e)-2(g)» except substimting N-fcrr- 
buioxycaibonyl-L-P-cyclopropylalanine for N-rc rt-butoxycarbonyl-L-leucine in step (e) and 
isoquinoline-3-carboxylic acid for 6>phenylnicotinic acid in step (g), the tide compound 
was prepared as a white solid (0.096 g, 61%). MS (ESI): 521.2 (M+H)+. 

25 

Example 1 14 

Preparation of N-r2-fNK:vclopropvl-N'^2"naethvlpropvnamino1thiazol-4-vlcaibonvl1-NVN- 
indole-2-vlcarbonvl-L-B-cvclopK)PY la1any1)hYdraziHft 

30 

Following the procedure of Exan^)le 2(e)-2(g), except substituting N-rm- 
btttoxycarbonyl-L-P«cyclopn>pylalanine for N-rerr-butoxycarbonyl-L-leucine in step (e) and 
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5 



indole-2-^arboxyHc acid for 6-phenyInicotinic acid in step (g), the title compound was 
prepared as a white solid (0.1 10 g, 72%). MS (ESI): 5093(M+H)+ 

Ex^plellg 

Preparation of N-W^)en2ofuran"2-vlcaifaonvl-L'p-cvcloprDpvlalanvlVN -^^^ 
cvclopn)pvl-N--f2-inethvlpropvl)aininolthiazol-4"Ylcarb ftnYnhY^raTiHft 



Following Ae procedure of Exanq>Ie 2(e)-2(g), excq>t substituting N-tert- 
10 butoxycarbonyl-L-^ycIopropylalanine for N-ze/t-butoxycarbonyl-Ueucine in step (e) and 
benzofuran-2-carboxylic acid for fr^henylnicotinic acid in step (g), the title conqpound was 
prepared as a white solid (0.099 g, 65%). MS (ESI): S10.3 (M+H)+ 



15 



Example 116 

Preparation of N4?-fN-<:yclopropyl>N-<2-TOet^Ylpippyl)anMnolth^^ 
r6-n-Dvrrolidinvl^cotinovm^leucinvllhvdraade 



Following the procedure of Exan^le l(k), excq>t substituting N-[2-[N-<:yclopropyl- 
20 NK2-nsethylpnipyl)aniino]tfaiazol-4-ylcarbonyl]-N -(L4eucinyl]hyd^ for N-[2-(N- 
cyclopropyI-N-«yclopropylinethylainino)tfaiazoI-4-yIcaibonyl]hydrazide and 6-(l- 
pynolidinyl)nicotimc acid for N-(6-n]ethyl-3-pyridinylniethoxycarbonyl>L-P-ieit- 
butylalanine, the title compound was prqiared as a white solid (180 mg, 55%). MS (ESI): 
542.3 (M+H)+ 



25 



30 



Example 1 17 

Preparation of N-r2>rN-cvclopropvl-N-f 2-TOethvlpropvnaminolthia2ol-4-ylcarbo nvll^ 
(4*methvl-2-i>henvlth^a yvl-^Yf^*' *0"v^^'L-l«icinvnhvdrazide 

Following the procedure of Exaiq>le l(k), except substituting N-[2'[N-cyclopropyl* 
N<2-methylprepyl)anuno]thiazol-4-ylcarbonyl]-NHL-leucinyl]hydrazide for N-[2-(N- 
cycIopropyl-N-^yclopropylniethylamino)thiazol-4>ylcarbonyl]hydni^ and 4-methyl-2- 
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phenylthiazole-S-carboxylic acid forN-(6-methyI-3^pyridinylniethoxycarbonyl)-L^^teyt- 
butylalanine, the title compound was prepared as a white solid (130 mg, 93%). MS (ESI): 
569.3 (M+H)+ 

S Example 118 

Preparation of N-rN-f 5-chlorobCT2ofiifan-2-vlcaiix)nylVI^leucinvn-NM'2-r^ 
N-f2-metfavlDropvftamino1thiazol-4-vlcaifaonvnhvdrazide 

10 FoOowing the pioceduie of Exanqple l(k), except substituting N-[2n[N-cyclopropyl- 

NK2-methylpiopyl)amino]thiazol-4*ylcaibonyI]-N -[L-leucinyl]hyd^ for N-[2-(N- 
cycIopropyl-N-H:yclopropylmetbylaroino)thia2ol-4-ylcaibonyIIhydia2i and 5- 
chlorobenzofuran-2'<aiboxylic acid for N-(6-n^yl-3-pyridinylm^oxycaibonyl)-L-P-ierr- 
butylalanine, die title con^und was piqpared as a white solid (12S nog, 88%). MS (ESI): 

15 546.1 (M+H)+ 

)ExanipleI19 

Preparation of N-r2-fN^clomDPvl-N-f 2>medivlDroiwnamino1fliiazol^vlca^ 
20 f5-methoxvbenzofiiran-2-vlcarfaonvlVL-leuciny1] hydraride 

Following the procedure of Example l(k), excq>t substituting N-[2-[N"Cyclopiopyl- 
N-<2Hmethylpn>pyl)amino]tfaiazol-4-ylcaibonyl]-N -[I^leucinyl]hydiazi for N-[2<<N- 
cyclopropyl-N<yclopropylmethylaniino)thiazol-4-ylcaxbonyl]hydFaztde and 5- 
25 methoxybenzofuran-2-caiboxylic acid for N-(6-methyl-3-pyridinylmethoxycarbonyl)-L-P- 
terr-butylalanine, the tide conqiound was prepared as a white solid (95 mg, 72%). MS 
(ESI): 542J(M+H)+ 
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Pteparation of N-fl^-benzinndazol-S-vlcaitonvl-L-leucinvl VN -f 2-rN-cvclop ix) pvl-N-^2" 
inethvlpropvltoininolthiazol-4-vicarbo nYllhY^'^^^^^^ 

5 

Following the procedure of Example l(k), except substituting N-[2-[N-cyclopropyl- 
N-(2-methylpropyl)amino]thiazol-4-ylcarbonyl]-N'-(L4eucinyl]hydrazi^ for N-[2-(N- 
cyclopropyl-N-cycIopropylmethylamino)thiazol-4-ylcarbonyl]hydrazide and benzimidazole- 
S-caiboxylic acid for N-<6-methyl-3-pyridinylmethoxycaibonyI)-L-P-{£rT4mtylalanm the 

10 title compound was piepaied as a ^te solid (6Snig, 50%). MS (ESQ: S12.3 (M+H)*^. 

Example 121 

Preparation of N-r2-lN-cyclopn)pyl-N-f 2-methvlpiopvnamino1thia2Pl-4-vlcaifaonvll^^^ 
IS (S,6-dimetfaoxvindole-2-vlcaibonvlVL4eucinvllhvdr a^Hft 

Following the procedure of Exan^le l(k), except substituting N-[2-[N-cyclopropyl- 
NK2-methylpropyl)amino]thiazol-4-ylcarbonyl]-N -[L-leucinyl]hydrazide for N-[2-(N- 
cyclopropyl-N<yclopropyln»thylamino)thiazol-4-ylcarbonyl]hydrazide and 5,6- 
20 dimethoxyindol&-2-caiboxylic acid for N-(6-methyl-3-pyridinylniethoxycaibonyl)-L-P-terr- 
butylalanine, the title compound was prepared as a white solid (77 nog, 48%). MS (ESI): 
5713(M+H)+ 



Example 122 

25 

Preparation of N-fN-(S<hlon>indole-2'ylcarfaonvlVL-leucinyl1-NM^2"fN-<n^clopn>Dvl-N^ 
methvlpropvnA ™nftlthiay ol.4-vlcarbonvllhvdrazide 



Following the procedure of Exanqple l(k), except substituting N-[2-[N-cyclopropyl- 
30 N-<2-methylpropyl)ainino]thiazoI-4'ylcarbonyI]-N*-[L-Ieucinyl]hydrazid for N-[2-(N- 
cyclopropyI-N-<ycloprcq[>ylinethylamino)thiazol-4-yIcarbonyl]hydrazide and 5- 
chlorDindole-2-carboxylic acid for N-(6-methyl-3^yridinylii]ethoxycarbonyl)-LrP-reit- 
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butylalanine, the title compound was prepared as a white solid (IQS mg, 89%). MS (ESI): 
545.2 (M+H)+. 

Example 123 

5 

Preparation of N42-rN-cvclopropvl-N'^2-methvlDropvnaminolthia2ol-4-vlcart)onvn 
(4-ii^oxv-3'methvlben20vlV'L-laicinvllhvdrazide 



Following the procedure of Exaiiq)le l(k), except substittiting N-[2-[N-cyclopropyl- 
10 NK2-methylpropyl)amino]thiazol-4-ylcarbonyl]-N -[L-leucinyl]hydrazide for N-[2-{N- 

cyclopropyl-N<yclopropylmethylaniino)thiazol-4-ylcarbonyl]hydrazide and 4-methoxy-3- 
methylbenzoic acid for N-(6-methyl-3-pyridinylmethoxycarbonyl)-L-P-re/T-butylaianine, 
the title conqx>und was prepared as a white solid (1 10 mg, 98%). MS (ESI): 516.5 
(M+H)+. 

15 

Example 124 

Preparation of N-rN>r2-(2-chlorDDhenvn^niethvlthia2ol-5-vlcarbonvn-L-leucinvn-N -r2- 
fN-cvciopropvl~N-(^2-methvlDropvnaniinolthiazol-4'Vlcar Hnny1]hyrfrayiHp 

20 

Following the procedure of Example l(k), except substituting N-[2-[N-cyclopropyl- 
NK2<4nethylpropyl)amino]thiazDl-4-ylcarbonyl]-N -[L4eucinyl]hydiazide for N-[2-<N- 
cyclopropyl-N<yclopropylmethylamino)thiazol-4'ylcarbonyl]hydraa and 2-(2- 
chlorophenyl)-4-methylthiazole-5-carboxylic acid for N-(fr-methyl>3- 
25 pyiidinylmethoxycarbonylV-L-p-feit-butylalanine, the tide compound was pr^iared as a 
white solid (108 mg, 84%). MS (ESI): 6032(M+H)+ 
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Example \7S 

Reparation of N-r2-rNH:vcIop ropvl-N-^2-methvlpropYnaniino1thiazol-4>vl^ 
(4-iiiedioxvindole- 2-vlcarf)onvlVL-p-cvclopropvlalanYl]hYd^ ^ 

5 

Following the procedure of Example 2(e)-2(g), except substituting N-tert- 
butoxycarbonyl-L-P-cyclopropylalanine for N-rm-butoxycarbonyl-L-leucine in step (e) and 
4Hfnethoxyindole-2-carboxyIic acid for 6-phenylnicotinic acid in step (g), tfie title 
conqxHmd was prepared as a white solid (0.03Sg. 22%). MS (ESI): 539.2 (M+H)+ 

10 

Example 126 

Preparation of N-r2>IN>cvclo propvl-N-^2>niethvlpropvnamino1thia2ol^ylcarbonvll-N -f^^ 
r4-niethvU2-(4-trifl uoromethvlph enyl)rhiflw^f -5.vlcarbonvll-L-p> 
15 cvclopropvlalanY!]hY drariHft 

Following the procedure of Exan^iie 2(e)-2(g), except substituting N-rm- 
butoxycarbonyl-L-P-cyclopropylalanine for N-rerf-butoxycarbonyl-L-leucine in step (e) and 
4-methyl-2-(4-trifluoroniethylphenyI)thiazole-5<aiboxylic acid for 6-phenylnicotinic acid 
20 in step (g), the title compound was prepared as a white solid (0. 125 g, 66%). MS (ESI): 
635.3 (M+H)+ 

Example 127 

^ Preparation of N-r2-rN K:Yclopropv 1-N-f 2>methvlpropvnanMnolthia2ol-4-vlcarbonvlVN 
(6-trifluoromethvl-4-a2abenzot hiophen-2>ylcarbonvlVL-B-cvcloproPvlala^^^ 

Following the procedure of Exaniq)le 2(e)-2(g), except substituting N-tert- 
butoxycarbonyl-L-^yclopropylalanine for N-rerf-butoxycarbonyl-L-leucine in step (e) and 
30 6-trifluoroniethyl-4-a2abenzothiophene-2-carboxyUc acid for 6-phenyhiicotinicM^ 

(g), the title compound was prepared as a white solid (0.094 g, 53%). MS (ESQ: 5952 
(M+H)+ 
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Example 128 

Preparation of N'r2-rN-cvclopropyl"N-(2-methvlpropvnaininolthiazol-4-vlcarbonvl W 
f2-i>henvl«S-trifluoroinethvloxa2ol-4-ylcarbonvlVI^leucinvl1hv 

5 

Following the procedure of Example l(k), except substituting N-[2-[N-cyclopropyI- 
N<2-n»thylpn)pyl)aniino]thiazol-4-ylcarbonyl]-N -[L4eucinyl]hydra2ide for N-[2-(N- 
cyclopropyl-N-^ycIopropylmethylamino)thiazol-4-ylcarbonyl]hydrazide and 2-phenyl-5- 
trifluoromethyloxazole-4-carboxylic acid for N-(6-methyl-3-pyridinylmethoxycarbonyl)-L- 
10 P-i^it-butylalanine, the title compound was prepared as a white solid (130 ing» 96%). MS 

(ESI): 607^(M+H)+ 

Example 129 

IS Pteparation of N-r2>fN-<nrclopropyl-N-^2-4nethylpn)pvnamino1thiazol^^ 
f4-mg^oxvquinolin-2-vlcaibonvIVl^leucinvllhvdrazide 

Following the procedure of Example l(k), except substituting N-[2-[N-cycIopropyl- 
N<2-methylpn)pyl)amino]thiazol-4-ylcarbonyl]-N -[L-leucinyl]hydra2ide for N-[2-0^- 
20 cyclopropyl-N<yclopropylmediylaraino)thiazol-4-yIcarbonyl]hydrazide and 4- 

m^oxyqiiinoline-2-caiboxyUc acid for N-(6-methyl-3-pyridinylmethoxycarbonyl)-L-p- 
/eir-butylalanine, the title compound was prepared as a white solid (100 mg, 74%). MS 
(ESI): 5533(M+H)+ 

25 Example 130 

Ptcparation of N-r24N-cyclopropvl>N42-methylpropvnaminoltfaiazol-4-vlcarbonvll-N*-ro^ 
(3Hnethoxv-4,S"methvlenedioxyben20vlVLrleucinvnhvdra2ide 

30 Following the procedure of Example l(k), except substituting N-[2-[N-cyclopiopyI- 

N-<2-roethylpropyl)amino]thiazDl-4-ylcarbonyl]-N-[Lrleucinyl]hy(^^ 
cyclopropyl-N-<yclopropylroetfaylamino)thiazol-4-ylcaibonyl]hydr and 3-niethoxy- 
4,SHnethylenedioxybenzoic acid for N-(6-methyl-3^yridinylmethoxycarbonyl)-L-P-terr- 
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butylalanine, the title compound was prepared as a white solid (46 ing, 40%). MS (ESI): 
546.3 (M+H)+. 

Example 131 

Preparation of N-r2-rN-c vclopropvUN-(2-methvlpn)pvl)amino1thia2ol-4-vlcai^ 
tndole"2~vlcarbonvl-L'>lettciiivl)hY^ "*^^*^ 

Following the procedure of Example l(k), except substituting N-[2-[N-cyclopropyl- 
N-<2-naethylpropyl)amino]diiazol-4-ylcarbonyl]-N -[L-leucinyl]hydrazide for N-[2-(N- 
cyclopropyl-N-cyclopropylmethylanmio)thiazol-4-ylcarbonyl]hydrazide and indole-2- 
carboxylic acid for NK6-ii»thyl-3-pyTidinylinethoxycarbonyl)-L-P-fciT-butylalanine, the 
tide compound was prepared as a white solid (95 mg, 79%). MS (ESI): 51 1.3 (M+H)+. 

Examole 132 

Pre paration of N-f 2-iN-cvclopropvl>N-^2«methvlpn)pvnaminoldiiazol-4-vlcaibonvlVN -f^^ 
(7-methoxYbenzoturan--2~vlcarbonvlVL-leucinvllhvdrazide 

Following the procedure of Exanq>le l(k), except substituting N-[2-[N-cyclopropyl- 
N-<2-nnethylpropyl)amino]thiazoI-4-ylcarbonyl]-N -[L-leucinyl]hydr^ for N-[2-(N- 
cyclopropyKNK:yclopn>pyhnethylannino)thiazol-4-ylcarbonyl]hydiazide and 7- 
methoxybenzofuran-2-carboxylic acid for N-<6-methyl-3-pyridinylmethoxycaibonyl>-L-P- 
rm-butylalanine, the title compound was prepared as a white solid (90 ing, 76%). MS 
(ESD: 542.2 (M+H)+ 

Example 133 

Rpqiaration of N-rN-^3^hlorobenzodtio|Aen-2-vlcarfaonvlVL4eucinvll-N^2-TO^ 
cvclopn>pvl -N-^2-methvlprODvnanMnoltfaiazol-4->vlcaifaonynhy dfari 

Following the procedure of Example l(kX except substituting N-[2-[N-cyclopropyl- 
N-(2-nnK;thylpropyl)amino]thiazoI-4-ylcaibonyl]-hr-[L4^ for N-[2-(N- 
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cyclopn)pyl-N^yclopropylmethylanuno)thiazol-4-ylcarbonyl]hydi^ and 3- 
chlorobeDZOthiophene-2-carboxyIic acid for N-(6-methyI-3-pyridinylinethoxycaiix}nyl>-L- 
^r^it-butylalanine. the title compound was prepared as a white solid (120 mg, 92%). MS 
(ESD: 562.1 (M+H)+. 

5 

Exanrole 134 

Preparation of N-f2-rN-cvclopr DDvl-N^2-methvlDrDDvnaniinolthia2ol-4-vlcarbonvn>^^ 
indole-6-vlcarfaonvUL4eucinvnhy draytHft 

10 

Followmg the procedure of Exanq>le l(k), except substituting N-[2-[N-cyclopropyl- 
N-(2-niethylpropyl)aniinolthia2X)l-4-ylcarbonyl]-N-[L-leucinyl]hydr^ for N-[2-(N- 
cyclopropyl-N<yclopropylmethylaimno)thia2ol^ylcarbonyl]hydrazide and indole-6- 
carboxylic acid for N-(6-methyl-3-pyridinylniethoxycarbonyl)-L-P-ferr-butylalanine, the 
15 title compound was prepared as a white solid (50 ing, 48%). MS (ESI): 511.3(M+H)+ 

Example 135 

Preparation of N42-rN-cvciop ropvl-N-(2-methvlpropvnanMno1thiazol-4-vlcarbonvl1-N -fN^ 
20 (3-naedivlthiophene>2->v[carbonvlVL-ieucinvnhvdrazide 

Following the procedure of Example 1 (k)» except substituting N-P-jN-cyclopropy 1- 
N-<2-methylpropyl)amino]thia2ol-4-ylcarbonyl]-N-[L-leucinyl]hydra2ide for N-[2-(N- 
cyclopnipyl-N-H:yclopn>pyhnethylamino)thiazol-4-ylcarfoonyl]hydra2dde and 3- 
25 methylthiophene-2-carboxylic acid for N-(6-methyl-3-pyridinylmethoxycarbonyl)-L-P-rm- 
butylalanine, the title compound was prepared as a white solid (1 10 mg, 89%). MS (ESI): 
492.3 (M+H)+ 
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Example n6 

Prepararion of N-r2>iy-cvcloprobvl-N-(2-niethvlpropvnaimnolthia2oi-4^^ 
(2.6^iniethoxvnicotinovl)'L'B-cvciopropvlalanYl]hY firazidft 

5 

Following the procedure of Example 2(e)-2(g), except substituting N-tert- 
butoxycarbonyl-L-^yclopiopyialanine for N-re/t-butoxycarbonyl-L-leucine in step (e) and 
2,6-dimethoxymcotinic acid for 6-phenyinicotimc acid in step (g), the title compound was 
prepared as a white solid (0.099 g, 62%). MS (ESI): 531.3 (M+H)+ 

10 

Example 137 

Preparation of N-r2-fN^vciopropvl-N-(2-niethvlpropvnaniinolthiazol^vlcarbonvl1-N -fN* 
r2-^2-i>vridinvnthiophen-5-vlcar bonvn-L>B-cvclopropvlalanvnhvdrazidc 

15 

Following the procedure of Example 2(e)-2(g), except substituting N-tert- 
butoxycarbonyl-L-P-cyclopropylalanine for N-rm-butoxycarbonyl-L-leucine in step (e) and 
2'<2-pyridinyl)thiophene-S-carboxyIic acid for 6-phenylnicotinic acid in step (g), the title 
conqxNmd was prqiared as a white solid (0.103 g» 62%). MS (ESI): 553.2 (M+H)+ 

20 

Example 138 

Preparation of N-r2-rN-cvclopropvl-N-(2-methvlpropvl)aniino]thiazol-4-vlcarbonvll-N -fN- 
r24^2-mereapto pvridinvlmethvnfuran-5"Vlcarfaonvll-L~B-cvcloprDpvlal3nyl]hy Hrayid 

25 

Following the procedure of Example 2(e)-2(g), except substituting N-rerr- 
butoxycarbonyl-L-P-cyclopropylalanine for N-reit-butoxycarbonyl-L-leucine in step (e) and 
2-(2Hnerc^topyndinyhnethyl)furan-5-carboxylic acid for 6-phenylnicotinic acid in step 
(g), the title compound was prepared as a white solid (0.129 g, 74%). MS (ESI): 583.3 
30 (M+H)+. 
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Example HQ 

Preparation of N-f 2-rN-cvclopropvl- N-(2-methvlpn>pvhainino1thiazo]-4-vlcai^ 
indole~6-vIcarbonvl-L-leucinvl>hvdrazide 

Following the procedure of Exanq)le l(k), except substituting N-[2-[N-cyclopropyl- 
NK2-methylpropyl)aniiDo]thiazol-4-ylcart>onyl]-N -[L-leucinyI]hy for N-[2-(N- 

cyclopropyl-NK:yclopropylinediylaniino)thia2ol-4-ylcarbonyl]hyd^ and indole-6- 
caifooxylic acid for NK6-niethyl-3-pyridinylniethoxycari>onyl)-L-P^fm-butyla^ the 
title compound was prepared as a white solid (51 mg, 44%). MS (ESI): 5113 (M+H)+ 

Example 140 

Preparation of N42-rNK:vcloDrDpvl-N-f 2-mcthvlp rop vnamino]thiazol-4-vlcaibonvlVN -fN- 
f4>methvl>2-(2-methvlthiazol^yl)fhia7 oN5-vlcarbQnvn-L>leucinvllhvdra2ide 

FoUowing the procedure of Example l(k). except substituting N-[2-[NK:yclopropyl- 
N-(2-methylpropyl)aminoJthiazol-4-ylcaibonyl]-N -^^^ for li-[2-(fi' 

cyclopropyI.N-cyclopropyhnethylamino)thia2ol-4-ylcarbonyl]h^ and 4-methyl-2-(2- 
methyIthia2X>l-4-yl)thiazole-5-caiboxyIic acid for N-(6-methyl-3- 

pyridinylmedioxycarbonyl)-L-p-rm4nitylalanine, the title compound was prepared as a 
white solid (120 mg, 86%). MS (ESI): 590.2 (M+H)+ 

Example 141 

Preparation of N-r2-fN<vcloDrppyl>N-f 2-methvlpropvnaminolthiazGl^vlcai^ 
r2-^l-pvnDlvl)hffflTnrhiar nl-6-vlcaifaonvll>L4eucinvnhvdM 

FoUowing the procedure of Exan^le l(k). except substituting N-[2-[N-cyclopiopyl- 
N■<2-metflylp^opyl)amino]thiazol-4-ylcalbonyl^^^-[L-lOT^ for N-[2-(N- 

cyclopropyl-N<yci(^nwlmethylamino)thiazol-4-ylcaifoonyl]h^ and 2-(l« 
pynolyl)boizothiazole-6<arboxylic acid for N-(6-methyl-3-pyridinytaiethoxycaibonyl)-L- 
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^reit-butylalanine, the title conq^ound was piepated as a white solid (90 rag, 64%). MS 
(ESI): 594.4 (M+H)+ 

Example 142 

5 

Preparation of N-r2-rN-cvcloprop vl-N'^2-methvlpiopvnainino1thia2^^ 
f3.4-dichloroben2ovlVLrp-cvclopropvIalanvnhvdrazide 

Following the procedure of Exanqple 2(e>-2(g), except substituting N-im- 
10 butoxycaibonyl-L-p-cycIopropylalanine for N-reit-butoxycaibonyl-Lr-leucine in step (e) and 
3,4-dichloiobenzoic acid for fr^henybiicotinic acid in step (g), the title conqiound was 
prepared as a white soUd (0.086 g, 53%). MS (ESI): 538.2 (M+H)+ 



Example 143 

15 

... Plteparation of N42-rN-^;vclo|mpyl-N--f 2-medivIpropynamino1thiazol-4"Vlcaifaonyl V 
(4-inethanesolfonvlbCTZoylVJ.rP<yclopropylalanvl1hvdrazide 

Following the procedure of Example 2(e)-2(g), except substituting N-ie/t- 
20 butoxycaibooyl-Lrp-cyclopropylalanine for N-r^rf-butoxycarbonyl-L-leucine in step (e) and 
4-methane5ulfonylbenzoic acid for 6-phenylnicotinic acid in step (g), the title compound 
was prepared as a white solid (0.1 16 g, 70%). MS (ESI): 548.1 (M+H)+ 

Example 144 

25 

Preparation of N-f 2-IT^■<:vclop^^pvl-N^^2■methvlp^opv^amino^thiazx>l-4-vlcarbonvlV^^^ 
(2-phenvl-5-trifluoronncthvloxazol-4-vlcarfaonvl)"L-B-cvclopropvlalanvllhydrazide 



Following the procedure of Example 2(e)-2(g), except substituting N-f«rr- 
30 butoxycaibonyl-L-P-cyclopropylalanine for N-rerfrbutoxycarbonyl-L-leucine in step (e) and 
2*phenyl-5-trifluoroniethyloxazole'4-caiboxylic acid for 6-phenylnicotinic acid in step (g). 
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the title confound was prcpaied as a white solid (0. 1 11 61 %). MS (ESI): 605.3 
(M+H)+ 

Example 145 

5 

Preparation of N-fN>f 2-(2^hlom phenvlM-inethvlthtazol-5-vlcarbonvn-L>p- 

cvclopropvlalanvn~N'-r2-rN.^Ygln propvl-N-/2-methvlim)^ 

vlcarbonvllhvdrazide 

10 Following the procedure of Exanq)le 2(e)-2(g)» except substituting N-rm- 

butoxycarbonyl'L-^yclopropylalanine for N-rm-butoxycarbonyl-L-leucine in step (e) and 
2-(2-chlorophenyl)-4-methylthia2ole-5-carboxlyic acid for 6-phenyInicotinic acid in step 
(g). the title con^iound was prepared as a white solid (0.076 g, 41%). MS (ESI): 601.3 
(M+H)+ 

15 

Example 146 



Preparation of N- r2-nNlK:vclopropvl-N-^2-mcthvlpropvnamino1thiazol^vIcarfaonvll-N -fN- 
(3.4Kliinethoxvb enzovIVL-P-cvclohexvlalanvl1hvdra2dde 

20 

Following the procedure of Exanq>le 2(e)-2(g), except substituting N-tert- 
biitoxycarbonyl-L-cyclohexyialanine forN-ieit-butoxycarbonyl-L-leucine in step (e) and 
3,4-dimethoxybenzoic acid for 6-phenylnicotinic acid in step (g), the title coRq>ound was 
prepared as a white solid (85 mg, 59%). MS (ESI): 572.4 (M+H)+. 

25 

Example 147 

PjPBParation of N42-fNK;vclo prDpvl-N-^2-methvlprDpvnaniino1thiazol-4-vlcarbonvl1-N^^ 
(6-triflttcm>ip<f!fhY'-^^^^ ben2othiciphCTi-2-vlcart)on^ 

30 

Following the procedure of Exaiiq>le I(kX except substituting N-[2-[N-cycIopropyl- 
N<2-methylpiopyl)amino]tMa2X)l-4-ylcarbonyll-fr-[L4eudnyl^^^ for N-[2-(N- 
cyclopropyl-NH7cIopropylmethylamino)tfaiazol-4-ylcarbonyl]hydi^ and 6- 
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tnfluoioniethyl-4-azabenzothiophene-2-carboxylic acid for N-{6-inethyl-3- 
pyridinylinethoxycarbonyl)-L-P-fm-butylalanine, the title corapoond was prepared as a 
white solid (130 11^94%). MS (ESD: 597.2 (M+H)+ 

5 Example 148 

Preparation of N42*fNK:vcloim)pvl-N>(2-inethvlpropvnaminoltfiia2ol-4-vlcaibonvlV^ 
(2T6-dimethoxvnicotipovl)'L-leucinynhv dra3rid^. 

10 Following the procedure of Example 1 (k), except substituting N-[2-[N-cyclopropyl- 

N-{2-methylpropyl)amino]thiazol-4-ylcarbonyl]-N -tL-leucinyl]hydrazide for N-[2-(N- 
cyc]opropyl-N>cyclopn>pylmethylamino)thiazol-4-ylcarbonyl]bydrazide and 2,6- 
dimethoxynicotinic acid for N-{6-mediyl-3-pyridinylmethoxycarbonyl)-L-P-rm- 
butylalanine, the title compound was prepared as a white solid (90 mg, 76%). MS (ESI): 

15 5333 (M+H)+. 

Example 149 

Preparation of (2S>-N-<N-benzodioxan-2-vlcarbonvl-L-B-cvclopmpy la1an YlVN -r2-rN- 
20 cvclopropYl-N'(2-methvlpropvnaniinolthiazol^vlcarbonvl1hvdrazide 

Following the procedure of Example 2(e)-2(g), except substituting N-rerr- 
btttoxycaibonyl-L-^yclopropylalanine for N-reit-butoxycarbonyl-Ueucine in step (e) and 
S-benzodioxane-2-caiboxlyic acid for 6-phenylmcotinic acid in step (g), the title compound 
25 was prepared as a white solid (0,080 g, 50%). MS (ESI): 528.2 (M+H)+ 

Example 150 

Preparation of N-r24N-cvclopropvl>N-(2~methvlpropvnamino1thia2ol^vlcarbonvll-N -IN- 
30 f2-(2"pvridinvl)thiophen-5-vlcarbonvll-L'leucinvnhvdra2ide 

FoUowing the procedure of Exan^le l(k), except substituting N-[2-[N-cyclopiopyl- 
N-<2-methylpropyl)amino]tfaiazol-4-ylcaIbonyl^N -[Meucinyl]hydr^ for N-[2-(N- 
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cyclopropyl-N-cyclopropylmethylamino)thiazol-H4-ylca^ and 2-(2- 

pyridinyl)thiophene-5-carboxylic acid forN-(6-niethyl-3-pyridinylinethoxycarbonyl)-L-P- 
reit-bmylalanine, die ritie compound was prepared as a white solid (1 15 nag, 74%). MS 
(ESD: 555^(M+H)+. 

5 

Example 151 

Preparation of N>f 2-rNK:vclop roDvl-N-(2-methvlpropvl)aniinolthiazol-4-vlcarte 
propi<»ivl'L-lettcinvnhyHraTiH<* 

10 

Following the procedure of Exanqile l(k), except substituting N-[2-[N-cyclopropyl- 
N-(2-methylpropyl)aniino]thia2ol-4.ylcarbonyI]-N -|L-leucinyl]hydra^ for N-I2-<N- 
cyclopropyl-N-cyclopropylmethylamino)thiazol-4-ylcarbonyl]hydrazide and propionic acid 
for N-(6-methyl-3-pyridinylniethoxycarbonyl)-L-P-/err-butylalanine. die title conqx>und 
15 was prepared as a white soUd (85 mg. 74%). MS (ESI): 4243 (M+H)+. 

Example 152 

Preparation of N42-rN^vclopr Dpvl-N>(2-methvlDropvnanMno1thiazoi-4-vlcaifaonvn-N'-^^ 
20 r2-(4-morpholino^pvrimi din-5-vlcaifaonvn-L-B-cvcloprDpvlalaiivnhvdrazide 

a) 2'^thoxycarbonyhnalondialdehyde 

To a stirring mixture of sodium hydride (1.26 g, 31.6 nunol, 60% dispersion in 
mineral oil) and ethyl formate (19.5 g, 263 mmol) in diethyl edier (100 mL) at 0 pC was 
25 added ethyl 33-diethoxypropionate (5.0 g, 263 mmol) dropwise over 2h. The solution 
then stirred at 5 pC for lOh and room tenq>erature for 16h. The mixture was poured into 
cold water and washed with ether. The aqueous layer was acidified to pH of 3 with 10% 
HQ and extracted with dichloromethane (3x). The organic layers were combined, washed 
with saturated brine, dried (MgS04), filtered and concentrated to yield the title compound 

30 as a colorless oU (2.4 g. 63%). ^HNMR (400MHz, 0003) p 9.08 (s, 2H), 4 31 (s, IH), 
4.18 (q.2H). 1.23 (t,3H). 
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b) ethyl 2-inethyithiopyriiiiidine-5-carboxyiate 

To a solution of anhydrous sodium acetate (1.5 g, 19.1 mmol) m DNfF (90 mL) was 
added S-methylisotbiouiea sulfate (25 g, 9. 1 mmol) followed by the compound of Example 
152(a) (2.4 g, 15.4 mmol). After stirring at 85PC for 16h, the mixture was cooled, dUuted 
5 with water and extracted witfi diethyl etfier (2x). The organic layers were combined, dried 
(MgS04), filtered and concentrated. The residue was purified by column chromatography 
(silica gelt ediyl acetate/h&cane) to yield the title compound as a white soUd (1.S2 g, 85%). 
MS(ESD: 199.1 (M+H)+ 

10 c) ethyl 2*methanesuIfonylpyrimidine-5-carboxylate 

To a stirring solution of the con^)ound of Example lS2(b) (0.3(X) g, \S2 nrniol) in 

dichloromethane (25 mL) was added m-chloroperoxybenzoic acid (0.706 g, 4.1 mmol). 

After stirring at room ten^ramre for 3h, the solution was diluted with dichloromethane 

and washed with saturated aqueous sodium bicarbonate. The organic layer was dried 
15 (MgS04), filtered and concentrated. The residue was purified by column chromatography 

(silica get ethyl acetate/hexane) to yield the title compound as a white solid (0222 g, 63%). 

iHNMR (400MHz. CDQs) p 9.41 (s. 2H). 4.50 (q, 2H), 338 (s, 3H), 1.42 (t, 3H). 

d) e\hy\ 2-(4-morpholino)pyrimidine-5-carfooxyIate 

20 After stirring for 16h at lOOpC, a solution of the compound of Exanq>le 152(c) 

(0.100 g, 0.435 mmol) in morpholine (2 mL) was diluted with ethyl acetate and washed 
with water. The organic layer was dried (MgS04), filtered and concentrated to yield die 

tide conipound as a white soUd (0.068 g, 66%). ^HNMR (400MHz. €003) p 8.81 (s, 2H). 
4.31 (q. 2H). 3.89 (t. 4H), 3.72 (t, 4H), 1.32 (t, 3H). 

25 

e) 2-(4-moipholino)pyrimidine-5H:arboxylic acid 

Following the procedure of Example 1(e), except substituting ethyl 2-(4- 
roorpholino)pyrimidiise-5-carboxylaie for N-(6-niethyl-3-pyridinylniethoxycarbonyl)-L-P- 
reiT-butylalanine methyl ester, the title compound was prepared as a white solid (0.060 g. 
30 100%). MS(ESI): 210.0 (M+H)+. 
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0N-[2-[N-cycIopropyl-N-(2-iiiethylpropyl)amino]thia2X)I-4-ylcait 
morpholino)pyriimdin-S-ylcaii)onyI]'L-P<ycIopropyIalanyl]h^ 

Following the procedure of Example 2(e)-2(g), except substituting N-teit- 
butoxycaibonyl-L-P-cycIopropylalanine for N-reit-butoxycarbonyl-L-leucine in step (e) and 
5 2-(4-nK>rpholino)pyrinudine-S-carboxylic acid for 6-phenylnicotinic acid in step (g), the 
title conqK>und was prepared as a white solid (0.107 g, 70%). MS (ESI): SS7.3 (M+H)*^. 

Example 153 

10 Preparation of N-r2-[N-cvclopnipvl-N-f 2-n«thylprppvnaminolthia2ol-4-vlcarte 
r4-metfavl-2-<2-medivlthiazol-^vntfaiazol-S-ylcarbonvl14^^-P^ 

Following the procedure of Exanqple 2(e)-2(g), excq>t substituting N-^err- 
butoxycarbonyl-L-P-cyclopropylalanine for N-ierr-butoxycaibonyl-L-leucine in stq) (e) and 
IS 4-niethyl-2K2-inetfaylthiazol-4-yl)thiazole-S-carboxylic acid for 6-phenylnicotinic acid in 
stq>(g), die tide conqKiund was prepared as a iH4iitesoUd(0J 18 g, 67%). MS (ESI): S883 

(M+H)+ 



20 



Example 154 

Preparation of N424N^c loprppvUN-^2-methvlpropvnaminoldiia2ol^vlcaifaon 
r2-^l-Dvnolvnbenzothia2Dl^vlcaibonvll-I^B-cvclopropvlalanvllhvd^ 



Following the procedure of Exan^le 2(e>-2(g), excqpt substituting N-rm- 
25 butoxycaibonyl-L-P-cyclopropylalanine for N-reit-bntoxycarbonyl-L-leucine in step (e) and 
2-(l-pynolyl)benzothiazole-6-caibonyl acid for 6-phenylnicotinic acid in step (g), the title 
conqK>und was prq>ared as a white solid (0.107 g, 60%). MS (ESI): 592.3 (M^^H)"^. 
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Example 155 

Preparation of N-r2-f NH:vclopmpvNN-(2-methvlDropvnamino1thia2ol^vIcarbonvl1^ 
f5-trinttoromethoxvindol-2-vlcarfaonv lVL-BK:vclQproDvlalanvn^^ 

Following the procedure of Example 2(e)-2(g), except substituting N-tert- 
butoxycarfoonyl-L-p-cyclopropylalanine for N-rm-bmoxycarbonyl-L-leucine in step (e) and 
5-trifluoroniethoxyindole-'2-<:arboxylic acid for 6-phenylnicotinic acid in step (g). the title 
compound was piepazed as a white solid (0.096 g, 54%). MS (ESI): 593^(M+H)+. 

Example 156 

Preparation of N-r2-l NK:vclopropvKN-^2-methvlpropvllaminolthiazol-4-vlcarfaonvn-N -11^^ 
f2-fl-pvrn)lidino)pvrinMdin-5-vlcai bonvn-L-B-cvcloprppvlalanvl1hvdrazide 

a) 2Kl*pyrrohdino)pynimdine-5-carboxylic acid 

Following the procedure of Exan^le 1 52(a>. 152(e), except substituting pyrrolidine 
for morpholine in step (d), the title compound was prepared as a white solid (0.057 g, 
100%). MS(ESD: 193.9 (M+H)+ 

b) N-[2-[N<yclopropyl-N-(2-inethylpropyl)amino]thiazol-4-ylcarbonyl]-N-[N^ 
pyrrDlidino)pyriniidin-5-ylcarbonyl]-L-P-cyclopropylalanyl]hydrazide 

FoUowing the procedure of Exan^)ie 2(e)-2(g), except substituting N-rert- 
butoxycarbonyl-L-P-cyclopropylalanine for N-rm-butoxycarbonyl-L-leucine in step (e) and 
2-(l-pyrrolidino)pyrimidine-5-<:arboxylic acid for 6>phenylnicotinic acid in step (g), the 
tide compound was prepared as a white solid (0.074 g, 51%). MS (ESI): 541.3 (M+H)"*". 
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Example 157 

Preparation of N-(N-butvrvl'L-leucinvl VN -r2-IN-cvclopropvl-N'-^2- 
methvlpropvnaniino1thiazol-4-vlcaHinnYllhY rfrayjHft 

5 

Following the procedure of Exanq)le l(k), except substituting N-[2-[N-cyciopropyl- 
N'<2-inethylpropyl)ainino]thiazol-4-ylcaibonyl]-N •[L4eucinyl]^^ for N-[2-(N- 

cyclopropyl-N'<yclopropylniethylamino)thiazol-4-ylcarbonyl]hydrazide and iyutyric acid 
for NK6-inethyl-3-pyridinylmethoxycarbonyl>-L-p-rm-butylalanine, the title compound 

10 was prepared as a white solid (130 mg, 87%). MS (ESI): 438.3 (M+H)+ 

Example 158 

Preparation of N-r2-fN~cvclopropv!-N42-niethvlpropvnaminolthiazol-4-Ylcarbonvn-N'-fN- 
15 (3-methvlbutvrvlVL-leuctnvllhvdraztde 

Following the procedure of Example l(k)» except substituting N-[2-[N-cyclopropyl- 
N<2-niethylpropyl)aniino]tfaiazol-4-ylcaifoonyl]-N -[L-leucinyl] for N-[2-(N- 

cyclopn>pyl-N-cycl(^pylmethylaniino)thiazoI-4-ylcarbonyl]hydrazide and isovalmc acid 
20 for NK6Hnethyl-3-pyndinylmethoxycaifoonyl)-L-P-reit-butylalam the title compound 

was prepared as a white solid (110 mg, 85%). MS (ESI): 452.3 (M+H)+ 

Example 159 

25 Preparation of N-r2-W-cvclopropvl-NHn^loprppvlniethvlamino)thia2ol-4-vlcarfaonvn-N*^ 
fN-(3.4-dimethoxvbenzovlVL-cvclohexvlglvcinvllhvdrazide 

Following the procedure of Exanqile 2(e)-2(g), except substituting N- 
cyclopropylmethylcyclopropylamine for N-cyclopn>pyl-N-<2-methylpropyl)aniine and N- 
30 rm-butoxycaibonyl-L-cyclohexylg^ycine for N-f^rr-butoxycarbonyl-L-leucine in st^ (e), 
and 3,4-diroetfaoxybenzoic acid for 6-phenylmcotinic acid in step (g), the title compound 
was prepared as a white solid (90 mg, 53%). MS (ESI): 556.3 (M+H)+. 
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Example 160 

Preparation of N«r2-rN-cvclopropvl-N-(2-methYlp mpYl)fln yif>olthiazol'4-vlcar^ 
thienof2.3-b1thiophen-2>vlcarbonvl->L-leucinvnhvdrazide 

Following the procedure of Exan^le l(kX except substituting N-[2-[N-cyclopropyl- 
N-(2'methylpn)pyl)axmno]thiazoI^ylca]ix)nyl]-N -[L-leuct^^^ for N-[2-{N- 

cyclopropyl-NK:yclopiopylmethylan]ino)thiazol-4-ylcarbonyl]hydrazide and thieno[2,3- 
b]tfaiophene-2-carboxylic acid for N-<6-methyl-3-pyridinyin»thoxycarbonyl)-L-p-/^it- 
butylalanine, the tide conqxMind was prepared as a white solid (1 15 mg, 83%). MS (ESI): 
534.3 (M+H)+. 

Example 161 

Preparation of N>fN-(5-rert-butvl-3-methvlthienof 2.3-b1thiophep-2-vlcaibonvlV-L-leucinvll- 
N-r2-iyK:vclopropvl-N-<2-niethvlpropvl)aminolUiiazol-4-vlcarbonvllh 

Following the procedure of Example l(k)« except substituting N-[2-[N-cyclopropyl* 
N-(2-methyIpropyl)amino]thiazol-4-ylcaibonyl]-N -[I^leucinyl]hydrazi^ for N-[2-(N- 
cycioprc^yl-N-cyclopropylmethylaniino)thiazol-4-ylcaibonyl]hydrazide and 5-terf-butyl-3- 
med]ylthieno[23-b]thiophrae'-2-caiboxylic acid for N-(6-methyl-3- 
pyridinylraethoxycaibonyl)-L-P-rerr-butylalanine, the tide conqiound was prepared as a 
white solid (140 mg, 85%). MS (ESI): 604.2 (M+H)+. 
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Example 162 

Preparation of N-r2-rN-<:vclopropvl-N-f 2-methvlpropvnamino1thia2X)l-4-vlcarbonvl1-^^^ 
r2-IN-r2-^,N'<Uniethvlaniino)ethvll-N-methvlaimnolpv^^ 
S cvcloDioPY lffcli^nYM^Y^"*"^ 

a) 2-[N-[2-<NJ^KUinethylamino)ethyl]-N-riiethylainino]py^^ acid 

Following the procedure of Exanq)le 152{a>-152(e), except substituting NJ>IJ4- 
trimethylethylenediamine for moipholine in step (d), the title conq>ound was prepared as a 
10 white solid (0.125 g, 100%). MS (ESI): 225.1 (M+H)+ 

b) N-[2-[N<yclopiopyl-N-<2Hnethylpn>pyl)aiiuno]thiazol-4-y 
(N^-dimethylaimno)^yl]-N-iiiethylpinino]pyriinidin*S*^^ 
cyclopiopylalanyllhydrazide 

IS Following the procedure of Exan^ile 2(e)-2(g), except substituting N-im- 

butoxycaibonyl-L-p-cyclopropylalanine forN-r^rr-butoxycarbonyl-L-leucine in step (e) and 
2-[N-[2-<N«N^iiinethylamino)ethyl]-N-^nethylaii^ acid for 6- 

phenybticotinic acid in stq> (g), the title conqpound was prq>aied as a white solid (0.073 g, 
48%). MS(ESD: 5723(M+H)+ 



20 



25 



Example 163 

Preparation of N42-rN-^vclopropvl*N-^2-metfaYlp ro pynaminolthiazol-4-vlcafbonvl VN'-fN^ 
r4-fl.2.3-thiadia2ol-S-vloxv)ben2ovll-L-leucinyl] hydra7ide 



Following the procedure of Example l(k), except substituting N-[2-[N-cyclopropyl- 
N-<2*inethylpropyl)amino]thiazol-4-ylcarbonyl>N*-[I^leucinyl]hyd for N-[2-CN- 
cyclopropyl-N-<7clopropyhnethylainino)diiazol-4-ylcarbonyl]hyd^ and 4-(l»2,3- 
thiadiazol-S-yloxy)beiizoic acid for N-(6-m^yI-3-pyridinylmethoxycarbonyl)-Lr|^rr- 
30 butylalanine, the tide compound was prepared as a white solid (125 mg, 85%). MS (ESI): 
572.2 (M+H)+ 
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pxamplel^ 

Plreparation of N-f 2-rNK:vcloproDvl-N-^2-methvlpiODvnaimno1thiazol-4-vlcar^ 
(S.6^inethoxvbeiizofiiian-2>vlcaifaonvlVL-B<vclopropv >alanYl]hYHra7irf^^ 

5 

a) 2-hydioxy-4^-diinethoxyben2aldehyde 

To a stirring solution of 2-benzyloxy-4^-dimethoxybenzaldehyde (1.0 3.67 
mmol) in ethyl acetate (25 mL) was added 10% palladium on carbon (0.50 g). The mixture 
was stirred under a hydrogen atmosphere for 4h, then fdtered through Celite. Hie filtrate 
10 was concentrated to yield the title conq>ound as a pale yellow solid (0.632 g, 95%). 

NMR (400 MHz, CDCI3) p 1 1.41 (s, IH). 9.72 (s, IH), 6.89 (s. IH), 6.48 (s, IH), 3.91 (s, 
3H), 3.88 (s,3H). 

b) 4,5-dimethoxy-2-ethoxycaibonyln»thoxybenzaIdehyde 

15 Following the procedure of Exan:q>le 15(e), except substimting 2-hydroxy-4,5- 

dimethoxybenzaldehyde for 2-bromophenol and ethyl bronK>acetate for benzyl bromide, the 
tide compound was prepared (0.758 g. 82%). NMR (400 MHz, CDCI3) p 10.39 (s, IH), 
7.30 (s, IH), 6.41 (s, IH), 4.72 (s, 2H). 4.22 (q, 2H), 3.90 (s, 3H), 3.83 (s, 3H), 1.26 (t, 3H). 

20 c) ethyl 5»6-dimethoxybenzofuran*2-carboxylate 

A mixture of the con^xiimd of Example 164(b) (0.758 g, 2.8 mmol) and potassium 
carbonate (0.975 g, 7.1 mmol) was stirred at 80 pc in DMF (20 mL) for 5h. The mixture 
was cooled and partitioned between ethyl acetate and water. The organic layer was washed 
with water and satruated brine then dried (M^04), filtered and concentrated. The residue 

25 was purified by column chromatography (silica gel, ethyl acetate/hexane) to yield the title 
compound as a white solid (0.40S g, 58%). ^H NMR (400 MHz, CDCI3) P 7.45 (s, IH), 
7.10 (s. IH), 7.04 (s, IH), 4.41 (q, 2H), 3.93 (s, 3H), 3.91 (s, 3H), 1.41 (t, 3H). 

d) S,6-dimetboxybenzofuran-2-carboxyIic acid 
30 FoUowing the procedure of Exan^le 1(e), except substituting ethyl 5,6- 

dimethoxybenzofiuan-2-carboxylate ffx N-(6-methyl-3-pyridinyknethoxycarbonyl)-L-P- 
Iierr4xitylalaiiine methyl ester, the title compound was prepared as a white solid (0.263 g. 



114 



wo 99/66925 



PCTAJS99/14561 



73%). NMR (400 MHz, CDG^) p 7.40 (s. IH), 7.03 (s, IH), 7.01 (s, IH), 3.90 (s, 3H), 
3.88 (s,3H). 

e) N-[2-{N-cyclopropyl-NK2-mediylpropyI)a^ 
diinethoxybCT2oftffan'2-ylcaifaonyl)-L-P-cycln|im 

Following the procedure of Example 2(e)-2(g), except substituting N-r£it- 
butoxycarfoonyl-L-P-cyclopropylalanine for N-rert-butoxycarix>nyI-L-leucine in step (e) and 
5,6-dirnethoxyben2x>furari-2-carboxylic acid for 6-phenyinicotimc acid in step (g), the title 
compound was prqiared as a white solid (0.126 g, 74%). MS (ESI): 570.3 (M+H)"*". 

Example 165 

Preparation of N42-[N-cv clopropvl-N^2-niethvlproDvl)aminoldiia2ol-4-vlca^ 
r5-(4-triflouonnethvlphen vnoxa2ol-4*vlcarfaonvll-I^leucinvl1hvdrazid^ 

Following the procedure of Exanq>le l(k), except substituting N-[2-[N-cyclopropyl- 
N<2-inethylpn)pyl)amino]thiazol-4-ylcarbonyl]-N -[L-leucinyl]hydrazide for N-[2-(N-r 
cyclopropyl>N-cyclopn>pylmethyIamino)thiazol-4-ylcaibonyl]hydrazide and 5-(4- 
triflouoniiethylphenyl)oxazole-4-carboxylic acid for N-(6-niethyl-3- 
pyridinylmethoxycarbonyl)-L-P-rerr-butylalanine^ the title compound was prepared as a 
white soUd (90 mg, 55%). MS (ESI): 607.3 (M+H)+. 

Example 166 

Preparation of N-f 2-fNKnrclopropvl-N-(2>niethvlpropvl)aminolthiazol-4-vlcarfaonvn-N -f^^ 
f4-TPethvl-2'^5-triflu(TOmethvlpvridin-2-vnthiazol-5-vlcaibonyll-^^ 

Following the procedure of Exanq)le l(k), except substituting N-[2-[N-cyclopropyl- 
N-<2-niethylpropyl)amino]thiazol-4^ylcarbonyl]-N -[L-leucinyl]hydrari for N-[2-(N- 
cyclopn>pyl*NKryclopn>pylinethylanuno)thiazol-4-ylcarbonyl]hydrazide and 4-niethy 
trifluoromethylpyridin-2-yl)thiazole-5-carboxylic acid for N-<6-methyl'3- 
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pyndinyiinethoxycarbonyl)-L-P-rerr'4yutylalanme« the tide conqiound was prepared as a 
white solid (1 13 mg, 63%). MS (ESI): 638.2 (M-^H)-*-. 

5 

Preparation of N-r2-rN-cvclopro pvl-N-(2-methvlproDvnamino1thiazol-4-vlcarte 
r4-inethvl-2>(3>trifluoroinethvlp^epY0T*'^^^^' -S-vlcaito 

Following the procedure of Example l(k). except substituting N-[2-[N-cyclopropyl- 
10 N-(2-niethylpropyl)ainino]thiazol-4-ylcarbonyl]-N -|TL4eucinyllhydr^ for N-[2-(N- 

cyclopropyl-N-cyclopropylinethylaniino)thiazol-4-ylcarbonyl]hydra2ide and 4-roethyl-2-{3- 
trifluoroniethylphenyOthiazole-S-carfooxylic acid forN-(6-inethyl-3- 
pyridinylniethoxycarbonyl)-L-P-rerr-butylalanine, the title compound was prepared as a 
white solid (142 ing, 95%). MS (ESI): 637.3 (M+H)+ 

15 

Example 168 

Preparation of N42-nvjK:vclo propvl>N-(2-methvlpn>pvnaminoltMazol-4>vicarbonvn-N -FN- 
r3-f2-a^J4-dimethviamino^th oxvl^medioxvben2ovn>L-B-cvcloprDPvl^ 

20 

a) methyl 3-[2-(NJ^f-dimethyianiino)ethoxy]-4-methoxybenzoate 

To a stirring mixture of sodium hydride (5.8 g, 145 mmol, 60% dispersion in 
mineral oil) in DMF (80 mL) was added slowly a solution of niethyl-3-hydroxy-4- 
methoxybenzoate (1 1.0 g, 60 mmol) in DMF (80 mL). After stirring for 30 min, NJnJ- 

25 dimethylaminoethylchloride hydrochloride {93 g, 66 mmol) was added slowly. After 
stirring for 16h at 80 pC, the solution was diluted with saturated brine and extracted with 
ethyl acetate (2x). The organic layers were combined and washed with water and brine the 
dried (MgS04)» filtered and concentrated. The residue was purified by column 
chromatography (silica gel, methanol/dichloromethane) to yield the title compound as an 

30 off-white solid (9.45 g, 62%), MS (ESI): 254.2 (M+H)+. 
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b) H2-<N J^-<lin»thylaimno)ethoxy]-4-inethoxybenTO acid 

Following the pioceduie of Example 1(e), except substituting methyl 3-(2-(NJ»l- 
dimetfaylaxnino)etfaoxy]^methoxybenzoate for N-(6-methyl-3-pyridinylmethoxycarbonyl)* 
L-P-rm-buQrlalanine methyl ester, the title compound was prepared as a pale yellow solid 

5 (2,39 g, 100%). MS (ESI): 240.2 (M+H)+ 

c) NH[2-[N<yclopiopyl-N<<2-nAethyIpropyl)amino]thiazol<4-ylcaibo 
diniethylamino)ethoxy]-4-metboxybenzoyI]-L-^yclopropylalanyl]hydi^ 

Following the procedure of Exan9>le 2(e)-2(g), except substituting N-ien- 
10 butoxycaibonyl-L^P-cyclopropylalanine for N-/err-butoxycarfoonyl-L-leucine in step (e) and 
3-[2-<N Jf-dimethylanuno)ethoxy]-4-medioxybeiizoic acid for 6-phenylnicotinic acid in step 
(g). die tide compound was prepared as a white solid (0.133 g« 75%). MS (ESI): 5863 
(M+H)+ 

15 Example 169 

Preparation of N42-fN-cvclopropvUN-r2>methvlpropvnamino^thiazol-4-vlcaIfaonvlV^^^ 
r5-r2-^4-nK)rDholino)etfioxv1benzofuran-2-vlca rfaonvn-L-l^cl^ 

20 a) ethyl 5-hydroxybenzofuran-2-carboxylate 

To a mixture of aluminum chloride (6.3 g, 47.7 mmol) and ethanethiol (43 g, 72.9 
mmol) in dichloromethane (81 mL) at 0 pC was added ethyl 5-methoxybenzofuran-2- 
carfooxylate (3.0 g, 13.6 mmol). After stirring for 16h at room temperature, the mixture was 
poured into water, acidified with 3N HQ and extracted with dichloromethane (2x). The 

25 organic layers were combined, washed with saturated brine, dried (MgS04), filtered and 
concratrated. The residue was purified by colunm chromatography (silica gel, ethyl 
acetate/hexane) to yield the title compound as a white solid (2.16 g, 77%). NMR (400 
MHz, 0x33) 3 7.45 (m, 2H), 7.08 (m, IH), 7.02 (m, IH), 535 (s b, IH), 4.44 (q, 2H), 1.42 
(t,3H). 
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b) ethyl 5-[2-<4-niorpholino)ethoxy]benzofuran-2<arboxylate 

To a solution of the conqx)und of Example 169(a) (0.200 g 0.971 mmolX 4-(2- 
hydroxyethyOmorphoiine (0.165 jg, 1.26 mmol), and triphenylphosphine (0.331 g, 1.26 
nunol) in THF (4 mL) at 0 pC was added dropwise diisopiopylazodicaiboxylate (0J2S4 g, 
5 1 .26 nunol). After stirring at room temperature for 1 6h, the solution was concentrated and 
purified by column chromatography (silica gel, ethyl acetate/hexane) to yield the title 
compound as a white solid (0.235 g, 76%). NMR (400 MHz. CDCl^) p 7.48 (m, 2H). 

7.07 (m, 2H), 4.43 (q, 2H), 4.14 (m. 2H). 3.76 (m, 4H), 2.86 (m, 2H). 2.61 (m. 4H): 1.40 (t. 
3H). 

10 

c) 5-[2-(4-moipholino)ethoxy]benzofuFan-2-carboxyIic acid 

Following the procedure of Example 1 (e), except substituting ethyl 5-[2-(4- 
morphoiino)ethoxy]benzofiiran-2-carboxylate for N-(6-methyl-3- 
pyridinylmethoxycarbonyl>-L-P-rerr-butylalanine mediyl ester, the title compound was 
15 prepared as a white solid (0.150 g, 70%). MS (ESI): 292.1 (M+H)+. 

d) N42-[N-<:yclopropyl-NK2-methylprDpyl)amino]tfiiazol-4-ylcaibonyl>N'^^^ 
nnorpholino)ethoxy]beiizofuran-2-ylcarbonyl]-L-P-cycloprc^ylalanyl]h^ 

Following the procedure of Example 2(e)-2(g). except substituting N-rm- 
20 butoxycarbonyM^p-cyclopropylalanine for N*rm-butoxycarboayl-L-leucine in step (e) and 
5*[2-(4-morpholino)ethoxy]beQzofuran-2-carboxylic acid for 6-phaiyfaiicotimc acid in step 
(g), the title compound was prepared as a while solid (0. 141 g, 73%). MS (ESI): 639.3 
(M+H)+ 

25 Example 170 

Preparation of N4 2-rN><:vclopropvl-N-f 2-meth vlproDvnaminolthiazol^vlcarbonvn-N -FN^ 
r4>methvl-2-(2-thienvnthiazol->5-vlcaii) onvll-L4eucinvnhy d^^ 

30 Following the procedure of Example 1 (k), except substituting N-[2-[N-cyclopropyl- 

N-<2-methylpropyl)amino]thiazol-4-ylcarbonyl]-N -[L-leucinyl]hydrazide for N-[2-(N- 
cyclopropyl-N-cyclopropylmethylamino)thia2ol-4-ylcarbonyllhydrazide and 4-nKthyl-2-(2- 
thienyl)thiazole-5-carboxylic add for N-(6-methyl-3-pyridinylmethoxycarbonyl)-L-p-rerr- 
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butyialanine, the dtle conjunct was piepaied as a white solid (126 mg, 77%). MS (ESI): 
575^(M+H)+ 

Example 171 

Preparation of N-r2-rN- cvcloDropvi-N~f2-methvlproDvnamino1thiazol-4-vlcarbonvn>N^^ 
f3-r2-rNJ^<tiiiiethvlainin okthoxv1-4-methoxvben20vll-L4euci^^ 

Following the procedure of Example 1 (k), except substituting N-[2-[N-cyclopiDpyI- 
N-<2-methylpropyl)amino]thia2ol-4-ylcarbonyl]-N-[L-leucinyl]hydi^ for N-P-^N- 
cyclopiopyl-N-cyciopropylmethylamino)thia2ol-4-ylcarbonylJhydrazide and 3-[2-(NJ^- 
dimethylamino)ethoxy>4-n]ethoxybenzoic acid for N-(6-methyl-3- 
pyridinylmethoxycarbonyl)-L-P-rm-butylalanine, the title compound was prepared as a 
white solid (60 mg, 20%). MS (ESI): 589.4 (M+H)+ 

Example 172 

Preparation of N42>fN- cvclopropvl>N42>n^thvlpropvnaininol thiazol^vlcarbonvll>N -11^^ 

fM2-^JJ'dimethvlamino)ethoxv]benzofuran"2-vlcarbonvlVL>P- 

cvclopropvlalanvllhydrazide 

a) S-[2KN«N-dimethylaiiiino)ethoxy]benzofuran-2-carboxylic acid 

Following the procedure of Example 169(a)-169{c). except substituting 2- 
dimethylaminoethanol for 4-(2-hydroxyethyl)morpholine in step (b), the title compound 
was prepared as a white solid (0.139 g, 100%). NMR (400 MHz, CDCI3) fi 7.36 (d, 
IH), 7.12 (m, 2H), 7.00 (d. IH), 4.32 (t, 2H), 3.56 (t, 2H), 2,95 (s, 6H). 

b) N42-INK:yclopropyl-NK2-methylpn)pyI)amino]thia2ol-4-ylcarbonyl]-N- 
dimethylamino)ethoxy]benzofuran-2-ylcarbonyl>L-pK:yclopropyld^ 

Following the procedure of Example 2(e)-2(g), except substituting N-rm- 
butoxycarbonyl-L-^yclopropylalanine for N-fe/t-butoxycarbonyl-L-leucine in step (e) and 
S-[2-<N JI-dimethylamino)ethoxyIbenzofuran-2-<:arboxylic acid for 6-phenyhiicotinic acid 
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in step (g), the title con^wund was prepared as a white solid (0.131 73%). MS (ESI): 
597.3 (M+H)+ 

Example 173 

Preparation of N-f2>rNH:vcloprDpvl-N-{2>niethvlpropvnariiino1thiazol-4-vlcar^^ 
r5-r2-fli)ip eridinvl)ethoxv1benzofaran-2-vlcarfaonvll-L-P-cvcloprop 

a) 5-[2-(l-piperidinyl)ethoxylbenzofuran-2-carboxylic acid 

Following the procedure of Example 169(a)-169(c), except substituting 2-<l- 
piperidinyl)ethanol for 4-(2-hydroxyethyl)morpholine in step (b), the title conqx>und was 
prepared as a white solid (0.185 g, 100%). MS (ESI): 290.1 {M+H)+. 

b) N-[2-[N-cyclopropyl-N<2-methylpropyl)amino]thia2ol-4-ylcarbonyl]-N'-^^ 
piperidinyl)ethoxy]benzoflmm-2-ylcarbonyI]-L-P-cyclopropyialanyl]hydrazid^ 

Following the procedure of Example 2(e)-2(g), except substituting N-rm- 
butoxycarbonyl'L-P-cyclopropylalanine for N-rcrt-butoxycarbonyl-L-leucine in step (e) and 
5-[2-(l-piperidinyl)ethoxy]benzofuran-2-carboxylic acid for 6-phenylnicotinic acid in step 
(g), the title compound was prepared as a white solid (0.131 g, 68%). MS (ESI): 637.4 
(M+H)+. 

Example 174 

Preparation of N-r2-rN-cvclopropvl-N-(2>n[iethvlpropvnaniinolthiazol-4-vlcarfaonvl1-NW^ 
thienof2.3-blthioDhen-2*vlcarbonvl-L-B-cvclopropvlalanvnhvdrazide 

Following the procedure of Example 2(e)-2(g), except substituting N-tert- 
butoxycarbonyl-L-P-cyclopropylalanine for N-rm-butoxycarbonyl-L-leucine in step (e) and 
thieno[23-b]thiophrae*2-carboxylic acid for 6-phenylnicotinic acid in step (g), the tide 
conqpound was prepared as a white solid (0.089 g, 56%). MS (ESI): 5323 (M+H)+. 
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Example 175 

Preparation of N-r2>rN<vcloproi)vl-N-(2-methvlDropvnamnolthiazol^vlcarbonvll^ 
r4-niethvl-2-f5-trifluoroinethvlpvridin--2-vntfaia2ol>S-vlc^^ 
S cvclopropY l^>«"Yn^Y^"'"^'* 

Following the procedure of Exan^le 2(e)-2(g), except substituting N-tert- 
butoxycarbonyl-L-P-cyclopropylalanine for N-rert-butoxycarbonyl-L-leucine in step (e) and 
4-niethyl-2-{5-trifluoroinethylpyridin-2-yl)thiazole-5-carboxylic acid for6-phenylnicotimc 
10 acid in step (g), the title conqx)und was prepared as a white solid (0.142 g. 74%). MS 
(ESI): 636.2 (M+H)+ 

Exami>le 176 

15 Preparation of N42-fN-cvclOD^opvl-N^^(2>mcthvlproDvnamino1thia2ol■4■vlcaIbonv^-^^-^^^ 
f5,6-dimethoxvben2ofiiran-2-vlcarfaonvlVL-leu cin Yl1hy rfrayirip 

Following the procedure of Example 1 (k), except substituting N-[2-[N^clopropyU 
NK2HnediylpiopyI)amino]thiazol-4-ylcarbonyl]-N-[L-leucinyl]hydrazide for N-[2-(N- 
20 cyclopropyl-N-<:yclopropyhiiethylamino)thiazoI-4-ylcarbonyl]hydrazide and 5,6- 

dimethoxybenzofuran-2-caEboxylic acid for N-(6-niethyl-3-pyridinylmethoxycarbonyl)-L-P- 
rm-butylalanine, the title compound was prepared as a white solid (90 rog, 64%). MS 
(ESI): 572.3 (M+H)+, 

25 Example 177 

Preparation of N-r2>rN-cvclopropvl-N-^2-niethvlpropYl) amifin]thiay ol^vlc^^ 
r244-morpholino)pvrimidin-4-v lcarbonvll>I^B-cvclopropYlalanvllhvdrm 

30 a) 2-methylthi(vyrimidine-4-carboxylic acid potassium salt 

To a suspension of 5-bromo-2-mediylthiopyrimidin&4-carboxylic acid (1^ g, 5.0 
mmol) in roedianol (60 ndL) in a Parr bottle was added potassium hydroxide (0.630 g, 1 1J2 
nnnnol) following by 10% palladium on BaS04 (0.630 g, 50% w/w). After shaking under 
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hydrogen on a Parr shaker at 35 psi for 3h, the mixture was filtered through Celite. The 
filtrate was concentrated to yield the title compound without any fuither isolation. 
NMR (400 MHz, MeOH^ p 8JS9 (d, IH). 7.48 (d, IH), 2.60 (s, 3H). 

b) ethyl 2-methylthiopyrimidine-4-carboxylate 

Following the procedure of Example 8(c), except substituting 2- 
methylthiopyrimidine-4-carboxyiic acid potassium salt for 2-bromothiazole-4-caiboxyIic 
acid, the tide xonqx>und was prepared as an oily yeUow solid (0.851 g, 86%). NMR 
(400 MHz. CDQa) p 8.72 (d, IH), 7.58 (d. IH), 4.44 (q, 2H), 2.62 (s, 3H), 1.45 (t, 3H). 

c) 2-(4-niorpholino)pyrimidine-4<:aiboxyIic acid 

Following die procedure of Example 152(c>-152(e), except subsdtating ediyl 2- 
methylthiopyrimidin&4-carboxylaie for ethyl 2-methylthiopyrimidine-5-carboxylate in step 
(c), the title compound was prepared as a white solid (0.125 g. 100%). ^H NMR (400 
MHz, CDdi) p 8.48 (d, IH), 7.17 (d, IH). 3.82 (t, 4H), 3.72 (t, 4H). 

d) N-[2-iN-«yclopropyl-NK2-methylpropyl)aniino]thia2ol-4-ylcai^ 
morpholino)pyrinddin-4-yIcarfoonyl]-I^P-cyclopn>pylalanyI]hydraa 

Following the procedure of Example 2(e)-2(g), except substituting N-te/t- 
butoxycartx>nyI-L-P-cyclopn>pylalanine for N-terr-butoxycarbonyl-L-leucine in step (e) and 
2-(4-moipholino)pyriniidine-4-caifooxylic acid for 6-phenylnicotinic add in step (g), the 
tide compound was prepared as a white solid (0.132 g, 79%). MS (ESI): 557.4 (M+H)+ 

Example 178 

Preparation of N42-rN-<: vcloDroDvl-N->f 2>metiivIpn>pvnanMno1thiazol-4--vlcar^ 
fl-^l^ipftfazinvnpviim idin^vlcaifaonvlVL-P^ 

a) 2-<4*ren-butoxycaibonyl-Upiperazinyl)pyrimidine-4K:arb^ acid 

FoUowing the procedure of Exanqile lS2(c)-152(e), except substituting ethyl 2- 
roethyltfaiopyrimidine-4-caiboxylate for ethyl 2-methylthiopyrimidine-5-carboxylaSe in step 
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(c) and 4-reft-butoxycarbony Ipiperazine in dichloromethane for moipholine in stq> (d), the 
dde compound was piepaied as a white solid (0.2S8g, 99%). MS (ESI): 309.3 (M+H)"*"- 

b) N-[N-[2K4-rert-butoxycarbonyl-l-pipenmnyl)pyiimidin-4^ 
cyciopropylalanyI]-N42-|NK:yclopropyl-NK2-metbylpcopyl)amm 
ylcarbonyl]hydrazide 

Following the procedure of Example 2(e)-2(g). except substituting N-rm- 
butoxycarbonyl-L-P-cyclopropylaianine for N-terr-butoxycarfoonyl-L-leucine in step (e) and 
2-(4-rm-4)utoxycaibonyl-l-pipenudnyl)pyrimidnie-4<aiboxyl^^ acid for 6-phenyhiicotinic 
acid in step (g), die title conqxiund was prepared as a white solid (0.137 g» 69%). MS 
(ESI): 656.4 (M+H)+. 

c) N42-[N-cyclapropyl-N-(2-mediylpropyl)amino]diiazol-4-ylcaibonyl] 
pipe]:azinyl)pynnndin-4-ylcaibonyl]-L-p-cyclopropylalanyl]hydi^ 

Following the procedure of Example 2(0» except substituting N-[N-[2-(4-fm- 
bmoxycaibonyl-l-piperazinyl)pyriniidin-4-ylcaibonyl]4.-P-cycloi»^ 
cyciopropyl-NK2-^nethylpn>pyl)amino]thiazol-4-ylcarbonyl]hydrazide for N-(N-im- 
butoxycarbonyl-L-leudnyl)-N*-[2-[N'^yclopropyl-N<2-niethylpropyl)am^ 
ylcaibonyl]hydrazide, the tide compound was prepared as a white solid (0.079 g, 68%). 

MS (ESQ: 556.2 (M+H)+ 

Example 179 

Preparation of N-r2-rN-<:vclopropvl>N-f 2-medivlDropvnamino1thia2ol-4-vlcarbonvll-N -FN- 
r2-(l-pine ra2invl)pvriniidin-5>vlcarfaonvn-L-P^vclopropvlalanvllhvdra2ide 

a) 2-(4-re/t-butoxycarbonyM^ipera2inyl)pyiimidine-5-carboxylic acid 

Following the procedure of Example 152(a)-152(e). except substituting N-tert- 
butoxycarbonylpiperazine in dichloromethane for morpholine in step(d)» the tide compound 
was prepared as a white solid (0.330 g, 96%). MS (ESI): 309.4 (M+H)+. 
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b) N-'[N-[2-(4-rerf-butoxycarbony I- 1 -piperaziny l)pyriiiiidin-4-y Icarbony 1]-L-P- 

cyclopropylalanyI]-N-[2-[NK:yclopropyl-N-<2-inethylpropyl)aiii^ 
ylcaibonyl]hydiazide 

Following the procedure of Example 2(e)-2(g), except substituting N-rm- 
5 butoxycarbonyl-L'^ycIopropylalanine for N-f^rf-butoxycarbonyl-L-leucine in step (e) and 
2-<4-ferr-butoxycariK)nyl-l-pipera2inyI)pyrimidine-5K:arboxylic acid for 6-phenylnicotinic 
acid in step (g), the title con^x>und was prepared as a white solid (0.138 g» 70%). MS 
(EST): 656.4 (M+H)+ 

10 c)N-[2-[N<yclopn)pyl-NK2-methylpropyl)aniino]thiazol-4-ylcarbony 
piperazinyl)pyrimidin-5-ylcarbonyl]-L-P-cyclopropylalanyl]hydiazide 

Following the procedure of Example 2(f), except substituting N-[N-[2-(4-i»rf- 
butoxycaibony 1< 1 -{liperaziny I)pyrimidiD-4-ylcaibony]]-L-P-cyclopropy lalanyl]-N*-[2-^^ 
cyclopn>pyl'NK2-niethylpropyl)amino]thiazol-5-ylcarbonyl]hydrazide for N-(N-im- 

15 butoxycarbonyl-L-leucinyl)-N42-[NK:yclopropyl-N-<2-methylpropyl)amino]thiaz^^ 

ylcarbonyl]hydrazide, the dtle con^Knmd was prqpared as a white solid (0.056 g, 48%). MS 
(ESI): 5563(M+H)+ 

lExample 180 

20 

Preparation of N-f 2-rN-cvcloDropvl-N-(2-methvlpropvi)amino1thiazol-4~vlcaifaonvl1-N -fN- 
r5-r2-WJN-dimethvlamino)ethoxvlbenzofaran>2>vlcarbonvll-L-leuc^^^ 

Following the procedure of Exanq>le l(k), except substituting N-[2-[N-cyclopropyl- 
25 N•<2-^lethylpropyl)araino]thiazoI-4-ylcarbonyll-^^-|L-leuci^yl]hydraa for N-[2-<N- 
cyclopropyl-N-<yclopropyhnethylamino)thiazol-4-ylcarbonyl]hydrazide and 5-t2-(NJ4- 
diniethyIamino)ethoxy]benzofuian*2«carboxylic acid for N-(6-methyI-3- 
pyndinylmethoxycarbonyl)-L-^rm4>utylalanine, the title conq)ound was prepared as a 
white solid (20 mg, 15%). MS (ESI): 599^(M+H)+ 
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Example 181 

Preparation of N42-rN-cvcloprDpvl>N-^2-niethvlDropvnamino1thiazol-^^ 
r7-r2-(l-piperidinvnethoxvlbenzojfttran-2-vIcarbonvn>L^^^ 

5 

a) 7-[2-(l-piperidinyl)ethoxy]bcn2oftiran-2-carboxylic acid 

Following the procedure of Example 169(a)-169(c), except substituting ethyl 7- 
iiiethoxybaizofiiran-2-carfooxylate for ethyl 5-methoxybenzofuran-2-carboxylate in step (a) 
and 2-(l-pipmdinyl)etfaanol for4-(2-hydn)xyethyl)morpholine in step (b), the title 
10 conq>ound was prepared as a white solid. MS (ESI): 290.2 (M+H)'*'. 

b) N-[2-[N-cyclopropy l-NK2-raethylpropy l)anMno]thia2ol-4-ylcarbonyl]-N -[N-^ 1 - 
piperidinyl)edioxy]benzofiiran-2-ylcarbonyI]-L-leucinyl]hyd^ 

Following the procedure of Example lOc), except substituting N-[2-[N-cyclopiopyl- 
15 N'<2-methylpropyl)amino]thiazol-4-ylcarbonyl]-N -[L-leucinyl]hydnm for N-[2-(N- 
cyclopropyl-NH:yclopropylmethylarnino)thiazol-4-ylcarbonyl]hydrm and 7-[2-( 1 - 
piperidinyl)ethoxy]baizofuran-2-carboxylic acid for N-<6-roethyl-3- 
pyridinylmethoxycarbonyl)-Ln^m-butylalanine, the tide compound was prepared as a 
white solid (60 35%). MS (ESI): 639.4 (M-i-H)+. 

20 

Example 182 

Preparation of N42-fN-cvc lopropvl-N-(2-niethvlpn)pvnamino1thiazol-4-vlcarfaonvl V^^^ 
r742-^JJ-dimedi vlaniinotohoxvlbenzofuran-2-vlcarbonvlVL-leucin^^ 

25 

a) 7H[2-<NJ^Kiiniediylamino)ethoxy]benzofuran->2-carboxylic acid 

Following the procedure of Example 169(a)-169(c), except substituting ethyl 7- 
niethoxybenzofuFan-2-carboxylate for ^yl S-methoxybenzofuran-2-carboxylate in step (a) 
and 2-(NJ!^-dimethylaniaio)etbanol for 4<2-hydroxyethyl)niorpholine in step (b)» the title 
30 con^iound was prepared (350 nag, 100%). MS (ESI): 250.1 (M+H)+ 
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b)N-[2-[NK7clopropyl-NK2-™thylpn)pyl)aniino]tWazol-^^ 
diniethylainino)ethoxy]benzofuran-2-ylcarbonyl]-L-leucinyl]hydr^ 

Following the procedure of Example 1 (k), except substituting N-[2-[N-cyclopropyl- 
N-<2-inethylpiopyl)amino]thiazol-4-ylcarbonyl]-N -[L-leucinyl]hydrazide for N-[2-(N- 
cyclopropyl-N-cyclopropylmethylanuno)thiazol-4-ylcarbonyl]hydra^ and 7-[2-(NJ^- 
dinietfaylaniino)ethoxy]benzofuran-2-carboxylic acid for N-(6-methyl-3- 
pyridinylmethoxycaibonyl)-L-^~rerr-butylalanine» the tide conqx>und was prepared as a 

white solid (25 mg, 16%). MS (ESI): 599.4 (M-i-H)+ 

Example 183 

Preparation of N42-rN<:vcloDropvl-N-(2-methvIpropvnaminolthiazol-4-vlcarbonvlVN -IN- 

r2'fN42-W>J'<limethvlaniino)ethvll-N-methvlanunolpvrimidin^vlcar^ 

cyclopropylalanyllhY^ra^^ 

a) 2-[N-[2-(N^-<iiniethylaminp)ethyl]-N>niethylamino]py^ acid 

Following the procedure of Exan^le 177(a)-177(c), except substituting NJ^JJ- 
trimethylethylenediamine for niorpholine in step (c), the title compound was prepared as a 
white solid (0.182 g, 99%). MS (ESI): 225.1 (M+H)+ 

b) N-(2-{N-<:yclopropyl-N-<2-methylpropyl)amino]thia2ol-4-ylcarbony 
(NJ^Kiimethylamino)ethyl]-N-Tnethylairuno]pyrirnidin-4-ylcarbonyl]-L-P- 
cyclopropylalanyljhydFazide 

Following the procedure of Example 2(e)-2(g), except substituting N-teit- 
butoxycaibonyUL-^yclopropylalanine for N-rerr-butoxycarbonyl-L-leucine in step (e) and 
2-[N-[2-<NJ^-^methylamino)ethyl]-N-methylaminolpyrimidine-4-carte acid for 6- 
phenyhucotinic acid in step (g), the title compound was prepared as a white solid (0. 127 g, 

74%). MS (ESI): 572J(M+H)+ 
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Example 184 

Preparation of N-r2^2>benzvloxvphegvnthiazol>4>vlcarbonvll> N>r2-(l-naphthvi)thia2ol^ 
vlcaibonvl lhYrfra^rf*^ 

a) 2-(l-n2^hthyI)thiazole-4-carboxylic acid 

Following the procedure of Example 1(e), except substituting ethyl 2-(l- 
n^hthyl)thiazole-4-carboxylate for N-(6-methyI-3-pyridinylmedioxycarbonyl)-L-^feit- 
butylalanine meAyl ester, the title compound was prepared as an off-white solid (0359 g, 
100%). MS (ESI): 256.0 (M+H)+ 

b) N N-[2-(2-benzyloxyphenyl)thiazol-4-ylcarbonyl]- N-[2-{l-naphthyI)thiazol-4- 
ylcarbonyl]hydrazide 

Following the procedure of Exanq>le 15(e)-15(i), except substituting the compound 
of Exaiiq>le 2-(l-naphthyl)thiazole-4-carboxylic acid for (lS>-l-(benzyloxycarfoonyl)amino- 
l-<4^carboxythiazol-'2-yl)-3-methylbutane, the title compound was prepared as a white solid 
(0.078 g. 82%). MS (ESI): 563.2 (M+H)+ 

Example 185 

Preparation of N42-rN- <:vclopropvl-N-(2-niethvlpropvnaminolthia2Ql-4-vlcarbonvn-^^ 
r742'^J^-<limetfivlamino)ethoxv1ben2ofiiran-2-vlcarbonvn-L-B- 

CVClopropy lalanYllhydfayidft 

Following the procedure of Exanq[>le 2(e)-2(g), except substituting N-reir- 
buioxycarbonyl4.-P-cyclopropylalaiiine for N-f£ft-butoxycarbonyl-L-leucine in step (e) and 
7<{2-<NJ4Klunethylamino)ethoxy]berizofuran-2--c^ acid for 6-phenyIiiicotiiiic acid 
in step (g), the title conqxmnd was prqiared as a white solid (0.071 g, 40%). MS (ESI): 
597J(M+H)+ 
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Example 186 

Prepartition of N-rN-(5^aiboxvniethoxvbenzofaran-2-vlcarbonvlVL-BK:vcl^^ 
NM2-fN-cvclopropvl«N>(2«methvlDropvnaiiiino1thiazol-4^^ 

a) benzyl 5-hyclroxybenzofiiran-2-caTboxylate 
A solution of the compound of Example 169(a) (0.200 g, 0.907 mmol) and lithium 

hydroxide monohydrate (0.045 g, 1.07 mmol) in THF (3 mL) and water (3 mL) was stirred 
at reflux for 2h. The solution was concentrated to a pale yellow solid and dissolved in 
benzyl alcohol (5 mL) and concentrated HCl ( 1 mL). After stirring at 100 pc for 24h, the 
solution was diluted with ethyl acetate and washed successively with saturated aqueous 
NaHC03, water and saturated brine. The organic layer was dried (MgS04), filtered and 
concentrated. The residue was purified by column chromatogn^hy (silica gel, ethyl 
acetate/hexane) to yield the title compound as a white solid (0.094 g, 39%). NMR (400 
MHz, CDCI3) p 7.43 (m. 7H). 7.06 (d, IH), 7.00 (dd, IH), 5.40 (s, 2H). 

b) benzyl 5-r£ft-butoxycarbonylmethoxybenzofuran-2-carboxylate 
Following the procedure of Example 15(e), except substimting benzyl 5- 

hydroxybenzofuran-2-carboxylate for 2-bromophenol and r^it-butyl bromoacetate for 
20 benzyl bromide, the tide compound was prepared (0.134 g, 100%). ^HNMR (400 MHz, 
CDCI3) P 7.44 (m. 4H), 736 (m, 3H), 7.12 (dd, IH), 7.02 (d. IH), 538 (s, 2H), 4.52 (s, 
2H), 1.48 (s,9H). 

c) 5-rm-butoxycarbonylrnethoxybetizofiiran-2-carboxyltc acid 

25 Following the procedure of Example 164(a), except substituting benzyl 5-leit- 

butoxycarbonylmethoxybenzofuraii-2-carboxylate for 2-benzyloxy-4,5- 
dimethoxybenzalddiyde, the tide compound was prepared as a pale yellow solid (0.102 g, 

100%). iHNMR (400 MHz, COa^) P 7.40 (m, 2H), 7.04 (dd, IH), 6.98 (d. IH), 4.50 (s, 

2H),1.41(s,9H). 



10 
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d) N-[N'<5-fm4)utoxycaibonylinethoxybenzofuraii-2-^^ 
N42-[N-cyclopn)pyI-N-<2'iiiethylpropyl)aiiimo]thiazol^ 

Following the procedure of Exaii9>le.2(e)-2(g)» except substituting N-ierr- 
butoxycaibonyl-L-P-cyclopiopylalanine forN-^eit-butoxycaibonyl-L-leucine in step (e) and 
S S-fen-butoxycarbonylmethoxybenzofuran-2<arboxylic acid for 6-phenylnicotinic acid in 
stq>(g), the title compound was prepared as a white solid (0.170 g, 81%). MS (ESQ: 640.4 

(M+H)+ 

e) N-[N'<S<arboxyniethoxybenzofiu»n-2-ylcarbonyl)-I^P-cyclop^ 
10 cyclopropyl-N-<2-«[iethylpropyl)anunoltfaiazol-4-ylcaibonyl]hydrazide 

Following the procedure of Example 2(0> except substituting N-[N-(S-feit- 
butoxycarbonylmethoxybetizofuran-2-ylcaibonyl>LrP<yclopr^^ 
cycIopropyl-NK2<nethylpropyl)ariiino]thiazol-4-ylcarbonyl]hydrazide for N-{N-feit- 
butoxycarb0I^l-L-leucinyl)-^^-[2-{N•<yclopropyl-N<2-methylpropyl)ami^ 
IS ylcarbonyljhydraztde, the title conqxyund was prepared as a white solid (0. 128 g, 83%). 
MS(ESD: 5843(M+H)+ 

20 Pteparation of N42-lN-<nrclopropvl-N-^2-methvlpropvnarninolthia2ol-4-Ylcaibonvll-N 
r7-j^244-morpholino)ethoxvTbenzofiiran-2-vlcarbonvlVL4eucin 

a) 7-[2<4-niorpholino)edioxy]benzofiiran-2-catboxylic acid 

Following die procedure of Exanq>le 169(a)-169(c), except substituting ethyl 7- 
75 methoxybenzofuian-2-catboxylate for ethyl S-methoxyb^izofuian-2-caiboxylate in step (a), 

the tide compound was prepared as a white solid. MS (ESI): 292.3 (M-fH)'*'. 

b) N-[2-|NH7clopn>pyl-NK2-mediylpropyl)aniinolthiazol-4-ylcaibonyll-^ 
tiiorpholino)ethoxy]b«m>fuiari-2-ylcatbrayl]-L-leucinyQ^^ 

30 Following die procedure of Example l(k), except substituting N-[2-[N-cyclopropyl- 

NK2-rnethylpropyl)arnino]thiazol-4-yIcarbonyl]-N -[Lrlettcinyl]hyd^ for N-[2-(N- 
cyclopropyl-NH:yclopn>pybnethylariiino)thiazol-4-ylcarbonyl]hydrazide and 7-[2-(4- 
riiorpholino)edioxy]benzofuraii-2-carboxylic acid forN-(6-methyl-3- 
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pyridmylmethoxycait>onyl)-L-P-ren-4>utylalanine« the dtle coiiq)Ound was prepared as a 
white solid (65 nig, 34%). MS (ESI): 641.4 (M+H)+ 

Example 188 

5 

Preparation of N-r2'R>J'CVclopropvl-N-^2-niethvlpnmvI)aminolthiazoi-4-vlcariK>nvll^^ 
f 3.4-f 1 .3-propvlenedioxv)benzovn-L4eucinvnhY ^"»^^** 

Following the procedure of Example l(k), except substituting N*[2-[N-cyclopropyl- 
10 N-<2-methylprDpyl)ainino]thiazol-4-ylcarbonyl]-N -[L-leucinyl]hydrazide for N-[2-(N- 
cyclopropyl-N<yclopropylntethylaniino)thiazol-4-ylcari)onyI]hyd^ and 3.4-(13- 
propylenedioxy)benzoic acid for N-(6-methyI-3-pyridinylniethoxycarbonyl)-I^P-fc/t- 
butylalanine, the title compound was prepared as a white soUd ( 100 mg, 61%). MS (ESI): 
543.9 (M+H)+ 

15 

Example 189 

Preparation of N-fN-(7KaTboxvmethoxvbenzofaran>2>vlcarbonvl)-L-B-cvclopropvIalanvll- 
N'42~rN-€vclopropvl-N-(2-naethvlpropvnaminolthiazol-4>vl carhnn YllhY dniyirfft 

20 

Following the procedure of Example 1 86(a)- 186(e)^ except substituting ethyl 7- 
hydroxybenzofuran-2-carboxylate for ethyl 5-hydroxybenzofuran-2-carboxylate in step (a), 
the tide compound was prepared as a white solid (0.076 g, 55%). MS (ESI): 584.3 
(M+H)+ 

25 

Example 190 

Preparation of N>r2-IN-cvclopropvl>N-^2>methvlpropvnaininoltMazol-4-vlcarbonvI1-N >r^^ 
r5-(3-4riflouormethvlphcnYl)oxazol-4-vlcarbonvl]-L-lencinyl^hY Hrazide 

30 

Following the procedure of Exanq>le l(k), except substituting N-[2-[N-cyclopropyl- 
NK2•4nedlylpropyl)ammo]dliazol-4-ylcaIb(myl^^^-[L-lracinyl]hy for N-[2-(N- 
cyclopitvyl-N<yclopropylmethylamino)thia201'4-ylcarbonyl]^^ and S-(3- 

130 



wo 99/66925 



PCTAJS99/14561 



trinouonnethylphenyl)oxazole-4-caiboxylic acid for N-(6-niethyl-3- 
pyridmylmethoxycarbonyl)-L-P-rm-butyIaIanine, the title confK>und was prepared as a 
white solid (105 mg. 37%). MS (JESJ): 607.1 (M+H)+ 

5 Example 191 

Preparation of N-r2-fN-<:vclop ropvl-N-^2->methvlproDvnamino1thiazol-4-vIcai^ 
f5-f2-{4-Tnorpholino)ethoxvlbenzofuran-2-vlcaitonvll-I^leucm^ 

10 Following the procedure of Exan^le 1 (k). except substituting N-[2-[N-cyclopropyl- 

N-(2-methylpropyl)ainino]thiazol-4-ylcarbonyl]-N -II.-leucinyl]hydrazi for N-[2-(N- 
cyclopropyl-NK:yclopropyln)ethylamino)thiazo]-4>ylcarbonyl]hydrazide and 5-[2-(4- 
nK>rpholmo)ed)oxy]benzoluran-2-carfooxylic acid for N-(6-niethyl-3- 
pyridinylmethoxycarbonyl)-L"P-fm-butyialanine, the title compound was prepared as a 

15 white solid (150 mg, 48%). MS (ESI): 641.2 (M+H)+ 

Example 192 

Preparation of N-rN-(5K:arfaoxvben2X)faran-2'Vlcarbonvl VL-B^vc lopmpYlala nvll-N -f2-fN- 
20 cvclopropvl-N4^2-nBethvlpn>pvnanmnolthia2ol-4-vlcarbo nyl]hYrirayirfpji)il- 

benzyloxycarbonylmethoxy-3>formylbenzyaIdehyde 

To a mixture of 5-fonnylsaIicylaldehyde (2.2 g, 14.7 mmol) and potassium bromide 

(5.0 g, 36.8 mmol) in acetone (50 mL) was added benzyl bromoacetate (4.8 g, 16. 1 mmol). 

After stirring at reflux for 6h, the mixmre was diluted with ethyl acetate and washed with 
25 water and brine. The organic layer was dried (MgS04), filtered and concentrated to yield 

the title compound (4. 13 g, 94%). NMR (400 MHz, CDQ^) P 1036 (s. IH). 9.95 (s, 
IH), 8.38 (s. IH), 8.07 (d, IH), 7.38 (m, 5H), 6.95 (d, IH), 5.26 (s. 2H), 4.91 (s, 2H), 

b) benzyl 5-formylbenzofuran-2-carboxylate 
30 Following the procedure of Example 164(c), except substituting 4- 

benzyloxycarbonyhnethoxy-3-formylbenzyaldehyde for 4,5-dimethoxy-2- 
ethoxycaibonylmethoxybenzaldehyde, the title conq>ound was prepared as a white solid 
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(1.78 g, 46%). 1h NMR (400 MHz. CDCI3) p 10.09 (s. IH), 8.24 (s. IH), 8.05 (d, IH), 
7.71 (d, IH). 7.68 (s, IH), 7.42 (m. 5H), 5.43 (s. 2H). 

c) boizyl 5-carboxybenzofuraii-2-caiboxylate 

5 To a solution of the coir^und of Example 192(b) (0.380 g, 0. 1 36 imnol) in THF 

(5 mL) and r-butanol (1 ndL) was added slowly a solution of sodium chlorite (0.245 g 2.71 
mmol) and sulfamic acid (0.277 g, 2.86 rorool) in water (2 mL). After stirring at loom 
ten^radue for 3h, the solution was partitioned between ethyl acetate and water. The 
organic layer was washed successively with water, saturated aqueous sodium bicarbonate* 
10 and saturated brine then dried (MgS04), filtered and concentrated to yield the title 

compound as an off-white solid (0.272 g, 68%). NMR (400 MHz, CDOs) P 852 (s» 
IH). 8.23 (d, IH), 7.67 (m, 2H), 7.49 (m, 2H), 7.41 (m, 3H), 5.46 (s, 2H). 

d) benzyl 5-in^oxycarbonylbenzofuran-2-carboxy]ate 

15 To a solution of die con^xHind of Exan^ile 192(c) (0.214 g, 0.723 mmol) in diethyl 

ether (20 inL) at 0 pc was added dropwise diazomethane until a yellow color persists after 
5 min. of stirring. The solution was then concentrated and the residue purified by column 
chromatography (silica gel, ^yl acetate/hexane) to yield the title conqraund as a white 
solid (0.219 g, 98%). ^H NMR (400 MHz, Cix:i3) P 8.45 (s, IH), 8.17 (d, IH), 7.65 (m, 

20 2H), 7.50 (m, 2H), 7.40 (m, 2H), 7.27 (s, IH), 5.46 (s, 2H). 3.97 (s, 3H). 

e) 5-methoxycarbonylbenzofuran-2-carboxylic acid 

Following the procedure of Example 164(a), except substituting ben^l 5- 
methoxycarbonylbenzofuran-2-carboxylate for 2'-benzyloxy-4,5-dimedioxybeiizaldehyde, 
25 the title compound was prepared as a white solid (0.152 g, 100%). ^H NMR (400 MHz» 
CDa3) p 8.41 (s, IH), 8.12 (dd, IH), 7.60 (m. 2H), 3.94 (s, 3H). 

f) N-[2-|N-cyclopn>pyl-N-(2>methylpropyI)amino]tMazol-4-ylcarbonyl]-^ 
methoxycarbonylbenzofuran-2-ylcarbonyl)-I^pK:yclopropyIalanyl]hydrazi 

30 Following the procedure of Example 2(e)-2(g), except substituting N-rm- 

butoxycarbonyl*LrP-cyclopropylalanine for N-rerr-butoxycaibonyl-L-leucine in step (e) and 
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S-methoxycarbonylbenzofiiran-ZKraiboxylic acid for 6-phenylnicotinic acid in step (g), the 
title compound was prepared as a white solid (0.102 g, 55%), MS (ESI): S68.1 (M4-H)'''. 

g)N-[NK5-cartx)xybenzofuran-2-ylcarbonyl)-L-P<yclopr^^^ 
5 N-<2-methylpropyl)aimno]thiazol-4-ylcarbonyl]hydrazide 

Following the procedure of Example 1(e), except substituting N-[2-[N^yclopropyl- 
NK2-methylpiopyl)anuno]thiazol-4-ylcaifoonyl]-N-[N<S-methoxyca^ 
ylcarbonyl)-L-p-cyclopn>pylalanyl]hyd]:azide for N-(6-niethyl-3- 
pyndinyln]ethoxycaifoonyl)-L-^reit-butylalanine methyl ester, the title coiq)ound was 
10 prepared as an off-white solid (0.023 g, 23%). MS (ESI): 554.2 (M+H)+ 

Example 193 

Preparation of N-^N-^7^arboxvmethoxvbe^zofaran-2-vlca^faonvlV^L-lencinvll-^^4^^ 
15 cvclopropvl«N-(2-methvlprDpvnaininolthia2ol-4-vlcarfannYl] hYHrayirii> 

Following the procedure of Exanqjle 186(a)- 186(e), except substituting ethyl 7- 
hydroxybenzofuran-2-carboxylate for ethyl 5-hydroxybenzofuran-2-carboxylate in step (a) 
and N-rerr-butoxycarbonyl-L-leucine for N-rm-butoxycarbonyl-L-P-cyclopropylalanine in 
20 step (d), the title compound was piepaied as a white solid (55 mg, 86%). MS (ESI): 586.1 
(M+H)+ 

The above specification and Examples fiilly disclose how to make and use the 
compounds of the present invention. However, the present invention is not limited to the 
25 particular embodin^nts described hereinabove, but includes all modiHcations thereof 
within the scope of the following claims. The various references to journals, patents and 
other publications which are cited herein comprise the state of the art and are incorporated 
herein by reference as though fully set forth. 
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We claim: 

1 . A compound of Fonnula I: 



O 

I W 




I 



wherein: 

L is selected ftom the group consisting of:C2.^alkyl, Ar-Co^galkyl, Het-CQ^alkyU 
CH(R4)Nr5r6 CH(R4)Ar. CH(R4)OAr; and NR4r7; 

X» Y. Z are indqiendentiy selected from the group consisting of: N, O, S and CR^^, 
provided that at least two of X» Y and Z are heteroatoms and at least one of X, Y and Z is 
N, or one of X, Y and Z is C=N, C=C or N=N and the other two arc CR^^ orN, provided 
that X« Y and Z togetho* comprise at least two N; 

- indicates a single or double bond in the five-membered hetmcycle; 

R; rK r5 rIO, r12 r16 and R^^ are independendy selected from the group 
consisting of: H Ci.6aU^l, C2-6alkenyU Ar-Co^alkyl, and Het-Co.^alkyl; 

R3 is selected from the group consisting of: C3^alkyU Ar, Het, CH(R} l)Ar, 
CH(Rll)OAr, NR11r12 CH(R1^)NR12r13; a^d 

Y=X 

R^, r1 ^ and R^^ arc indqiendently selected from the group consisting of: H, C}. 
fiaikyl. C2.6aSlseayU C2^kynyl, C3.1 icycloalkyl-Co^-alkyl. Ai-CQ^ffiaiyl Ar-C2. 
ealkenyi. Ar-C2-6allqmyl. Het-Co..6aUgrl. Het-C2.6alkenyl, Het-C2..6aikynyl. ^l-G^^^ 
optionally substituted by 0R8 SR8 Nr8r9, N(R')C02R', COz^', CONRIOrII. and 
N(C=NI0NH2; - 

R^ and R^^ are indqiendentiy selected fkom the gioap consisting of: R^^. 
R14c(0), r14c(S), R»4oC(0). and R»4oC(0)NR9cH(R15)(00); 
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is selected from the group consisting of: Ci.5alkyi, C|^aliEenyU C3. 
gcycloalkyl-Co^-alkyU Ar-Co^alkyU and Het<:o^gaIkyl; 

and R^ may be combined to form a 3-7 membeied monocyclic or 7-10- 
membeied bicyclic carbocyclic or heterocyclic ring, optionally substimted with 1-4 of C]. 
galkyl, Ar-Co-ealkyl' Het-Co^^alkyl, Ci_6alkoxy» Ar-Co^salkoxy, Het-Co^alkoxy, Oft 
(CH2)i^%9, 0(CH2)i.6NR*R'; 

R^and R^ ate indqiendently selected from the group consisting of: H, C j .galkyU 
C2.6»lkenyl, Ar-C^^alkyl, Het-q).6alkyU and R^^^'7NC2^alkyl; 

Rl4 

is selected from the group consisting of: Cj^alkyU C2^a!kenyl, Ar-Co.^alkyl, 
and Ifet-Co^ali^l; 

and pharmaceuticaliy acceptable salts, hydrates and solvates thereof. 

2. A compound according to Qaim 1 wherein R^ and R^ are H. 

3. A conq>ound according to Claim 1 wherein X is S, Y is CH, and Z is N. 

4. A conqiound according to Claim 1 wherein: 
r3 is preferably: 




I 

H 



whmin R^^ is independently selected fipom the group consisting of: 
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R is independently selected from the group consisidng of: 

^ -.^ . 



L is independendy selected from the group consisting of: 



10 
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5. A compound of Claim 1 selected from the group consisting of: 

N-[2-(N<yclopropyl-N-cyclopropylnttthylamino)thiazol-4-ylc 
5 pyTidinylmethoxycaibonyl)-L-P-r£/t'butylalanyl]hydiazide; 

N-[2-[N<yclopropyl-NK2-meihylpropyl)aminolthiazol-4-ylcari)0 
phenylnicotinoyl>-L-leucinyl]hydi:azide; 
N-[2-(N-<yclopropyl-NK:yclopropylmethylaimno)thia2ol-4-ylc 
pyiidinylniethoxycarbonyl)<L-P>r£it4>utylalanyl]hydi^de; 
10 N-[2-[N-cyclopropyl-N-(2-methylpropyl)amino]diiazol-4-ylcartx)nyl]-N-^^^ 
pyridinyl)benzoyl]-L-leucinyl]hydrazide; 

N-[2-[N-<:yclopropyl-N-(2-methylpropyl)amino]thiazol-4-yIcaitDnyl]-N-[^^ 
methylpicolinoyl)-UeucinyI]hydi:azide; 

N-[2-[N-cycIopropyl-N-(2-methylpropyl)aminolthia2ol^ylcaii)onyl]-N'.^^ 
15 difluoR)benzoyl)-L-leucinyl]hydrazide; 

N-[2-[N-cyclopropyl-N-(2-meihylpropyl)amino]thiazoI-4-ylcarbonyn 
methylimidazol-5-ylcait>onyl)-L-leucinyl]hydrazide; 
N-IN<3.4-diniedioxyben2oyI)-L-leucinyIl-NH2-(l-naphthyl)tW 
ylcarbonyl]hydrazide; 

20 N-[N-(3,4-diflttorobenzoyl)-L-Ieuciny 1]-N -[2-( 1 -naphthyl)thiazol-4-ylcarbonyl]hydrazide; 
N-[N-(S-butylpicolinoyl)-L4eucinyl]-N42-( 1 -naphthyl)diiazol-4-ylcarbonyl]hydrazide; 
N-[2KlHmphtfayI)thiazol-4-ylcarbonyl]-N*-[N-(3-piopyloxypicoIin^^^ 
leucinyljhydnizide; 

N42-<lHi^hdiyl)thiazo]-4'ylcarbonyl]-N*-[N-{6-(l-pynoI^^^ 
25 leucinyl]hydrazide; 

N-[2-(l-iiq>hthyl)tfaiazoi^ylcai1x>nyl]-N*-[N-[6Kl-pyrazol^^^ 
l«icinyl]liydiaztde; 

N^N-[6<l-imidazoIyl)nicotinoyll-L4eucinyl]-^^-[2-<l-n^ 
ylcarfoonyllhydtazide; 
30 (lS)-N-[4-[lKN4)enzyloxycarbonylaniino)-3-mediylbutyl]thia2oi-^^^ 
benzyloxypheDyl)thiazoi-4-ylcarfoonyl]hydrazide; 
(lS)-N44-[lKN-ben2yloxycarbonylaniino)-3-n«thylbutyl]dii 
iiaphthyl)thiazol-4-ylcaibonyIIhydiazide; 
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(lS)-N-[4-[l-(N-benzyloxycarbonylanuno)-3-niethylbutyl]thi^ 

cycIopropyI-N-cyclopropyliii^ylainino)thiazol-4-ylcarbonyl]hyd^ 

(lS>N-[4-[l-(N-benzyloxycaiix>nylainino)0-niethylbutyl] 

methyl-N-<2-inethylpropyl)aimno]thiazol-4-yicarbonyl]hydr^ 

N-[NK5-butyl-2-pyridinylmethoxycarbonyl)-L'leudnyl]-N 

cyclopropyUnethyIaniino)thiazol-4-ylcarbonyl]hydrazide; 

N-(NK5-butyl-2-pyridinylitiethoxycarbonyI)-L-leucinyl]-N^^ 

mediyIpn>pyI)aiiimo]thiazol-4-ylcarbonyl]hydrazide; 

N-[2-<lHiaphthyl)thiazol-4-yIcaibonyll-N-[N-^^^ 

leucinynhydcazide; 

N-[N-<6-iiiethylpicolinoyI>L-leiicinyl]-N-[2-(l-^^ 

N42KlHnaphthyl)thiazol-4-ylcarbonyl]-N-[N-[4<2-pyri 

leacinyl]hydraztde; 

N-[NK3-butyl-2-pyridmyIiiiethoxycaiix>Dyl)-L-leucinyI]-^ 
ylcaibonyl]hydrazide; 

N-[2Kl^aph%l)thiazol-4-ylcaibonyll-N*-^^ 

N-[2-|N-cyclopn>pyI4^K2-niediylpiopyl)ainino]t^^ 

phenylnicotinoyI)-L-P-reit4iutylalanyl]hydrazi^ 

N-[2-[N-cyci(9iopyl-N-<2-inethylpiopyl)aiiuno]thiazoI-^^ 

pyridinyl)baDzoyI]-L-P-ierr4iutylalanyl]hydiazide; 

N-[2-(NK:yclopn)pyW-<2-mediylpropyl)anunolthia2ol-4-yIc^ 

pyndinyiInethoxycarbonyl)-L-^-rerr-batylalanyI]hydra^ 

N-[2-|N-cyclopropyl-N-<2-inethylpropyl)aiiiino]thiazol-^^ 

pyhdinylniedioxycaibonyl)-L-p-ierr4>utyIalanyl]hydn^ 

(lS)-N-[4-[l-(N-4ien2yloxycaibonyiaiiiiiio)-3-rn^ 

chlorophenoxymetbyiythiazoM-ylcarbonylJhydra^ 

N42-[NH:yclopeDtyl44-<2-methy^pyl)aniino]th^ 

pyndinylniethoxycfizbonyl)-I^leudnyl]hydrazide; 

N-[2-[NK7clopropyl-N-<2-nKthylpropyl)aimno]th^ 

pyridmylniethoxycaibonyl)-L-^eit-butyIalanyI]hyd^ 

N-[2-<NK7ciopiopyl-N'Cycl(q[no^ 

phenyhicotiiK>yl)-Ueiicuiyl]hydrazide; 
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N-[2KN-cyclopropyl-N-^yclopropylrnethylainino)thia2ol-4-yte 
pyridinyl)bei]ZoyI]*L-leucinyl]hydrazide; 
N-[N<5-butylpicolmoyl)-L4eucinyl]-NH2KN-cyciopropyl-N- 
cyclopropylmethylainino)thiazoi-4-ylcarbonyl]hydrazide; 
5 N-|>IK5-butylpicolmoyl)-L-P-cyclopropylalanyl]-N-[2-(N-cycto^ 
cyclopn>pylixiethylanuno)thiazol'4-ylcaibonyl]hydi^ 
N-[2-(N-^yclopropyl-NK:yclopropylinethyIaiiiino)thiazo 
pyridinyl)benzoyl]-L-^-cyclopropylalanyI]hydrazide; 
N-[2-[N-cyclopentyl-N-<2-niethylpropyi)aixiino]thiazoi-4-ylc^ 
10 niethyliinida2ol*5-ylcadx>nyi>L4eucinyl]hydrazide; 

N-[N-<5-butylpicolinoyl)-L-leucinyl]-N-[2-[N-cyclopentyl-N-(2- 
inethylpropyl)aniino]thiazol^ylcarfoonyl]hydrazide; 

N-(2KNK:yclopropyl-N-cyclopix>pylmethylaimno)thiazol-4-ylcarbonyI]-N-^^ 
pyrrolyl)nicotinoyl]-L-p-cyclopropylalanyllhydrazide; 
15 N-[2-|N-cyclopropyl-N-(2-methylpropyl)aimno]thiazol-^ 
pynolyl)nicotinoyl]-L-leucinyl]hydra2dde; 

N-[2-[NH:yclopentyi-N-<2-iiiethylpn>pyl)amino]tWa2ol-4-ylcaii>onyl]-^ 
diinethoxybenzoyl)-L-leucinyl]hydiazide; 

N-^2-[N-cyclopropyl-N-(2-methylpropyl)amino]diiazol-4-ylcari5onyl]-^ 
20 dimetfaoxybenzoyl)-L'^yclopiopylaianyl]hydrazide; 

N-[2-[N<yclopropyl-N-(2-methylpropyl)aimno]thia2ol-4-ylcarbony^ 
pynt)lyl)nicotinoyl]-L-P-cyclopropylalanyl]hydrazide; 

N-[2-[N-cyclopropy l-N-<2-niethy lpix>pyl)amino]thia2ol^y IcaAony l]-N^^ 1 - 
iinidazoiyl)nicotinoyl}-L-P-cyciopiopylalanyI]hydrazide; 
25 N-[2-[NK:yclopropyl-N-(2-methylpropyl)amino]thiazol^ylcar^ 
pyrazolyl)nicotinoyl]-L-^-cyclopropylalanyl]hydiazide; 

N-[2-[NK:yclc^ropyl-N-<2-inethylpropyl)ainmo] thiazol-4-ylc^^ 1 ~ 

pyiTolyl)nicotmoyl]-L-P-rm-butylalanyI]hydrazide; 
N-[2-|N-cyclopentyl-N-<2-methylpropyl)aniino]thia2ol-^^ 
30 difluorobenzoyI)-L-^yclopropylalanyl]hydrazide; 

N42-[N-<:yclopentyl-N-(2-iiii^ylpiDpyl)aniino]thiazol-^ 
dimetfaoxybeiizoyl)-L^P-cycloprDpylalanyl]hydrazide; 
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N-[2-|>f^yclopentyl-N-(2-methylpropyl)ainino]thiazol-4.y 

inethyUxnidazoI-5-yIcaibonyi)-L-^yciop]x>pylalanyl]hydrazide; 

N-[2-[NK7clobutyl-N-{2-ineihyIpropyl)aniino]thiazol-4-ylc^^ 

pyndinyl]mthoxycatbonyi)-L-leucmyl]hydiazide; 
5 N-(2-[N-cyclobutyl-NK2-methylpropyl)aniino]thiazol-4-ylca^ 

pyridinylmethoxycarbonyl)-L-PH:yclopropylalanyl]hy(irazide; 

N-[2-[NK:yclopropyl-N-{2-niethylpropyl)ainino]thiazol-4-yfc 

methylenedioxybeiizoyl)-L-Ieacinyl]hydrazide; 

N-[2-[N-cyclopropyl-N<2-methylpropyl)ainino]tiiiazol-^^ 
1 0 raethoxybenzoy l)-L-p-cyclopropylalanyl]hydrazidc; 

N-(2-[NK:yclobutyl-N-(2-iTiethylpropyl)aininolthiazol-4^^ 

difluorobeiizDyl)-L-leucinyl]hydra2ide; 

N-[2-tN-cyclobutyl-N-<2-niethylpropyl)ainmo]thiazol^ylca^ 

diinethoxybenzoyl>-L-leucinyl]hydrazide; 
15 N42-[N-cydobutyl-N-(2-methylpropyl)ainino]tWa2ol-4-ylc^ 

methyliimdazol-S-yicaifoanyl)-L-leucinyl]hydi^ 

* N-[2-|N-<:ydoliiayl-N<2-methylpropyl)aramo]th^ 

difluon>benzoyl)-L-P^ciopropylalanyl]hydrazide; 

N42-[NK7clobutyl-N-(2-methylpropyl)aniino]tfiiazol-4-ylca^ 
20 diinethoxybeiizoyl>-L-^ycIopropylalanyI]hydrazide; 

N-t2-[NH:yclobutyl-N-(2-methylpropyl)aiiiino]thia2oI^ylcarbo 

inethyliiiudazol-5-ytcarbonyl)-L-P-cyclopropylaianyl]hydrazide; 

N-[2-[NK:yclobutyl-N-(2-methylpn>pyl)ammo]thiazol-4-ylcar^ 

phenyIoxazol^yiacetyl)-L-p-cyciopropylalanyI]hydiBzide; 
25 N-[N-(ben2othiazol-6-ylcarbonyI^L-leucinyl]-NH2-P^ 

iiiethylpropyl)ainino]thiazol-4-ylcarbonyI]hydTazide; 

N-t2-[NK:yclo{Hopyl-N-(2-methylpropyl)ainino]thiazol-4-ylc^^ 

triflu(m>iiietfayIbenzoyl)-L<^yclopropylaIanyl]hydrazide; 

NKN-beiizothiophen-2-ylcariK)nyl-L-p-cyclopropylalanyl)-N^^ 
30 methylptx>pyl)ainino]tMazol-4~yIcaibonyl]hydr^ 

N42-(N-<:ydobutyl-N-(2-methylpropyl)aimno]th^ 

tnfluoroiiie%iphenyl)tUazol-5>ylcarbonyl)-L4eudnyl]hyd^ 
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N-[2-[N-cyclobutyl-N-<2-inethylpiopyl)aniino]thiazol^ylcai^ 

hydroxyniethyIbenzoyl>-L-^yclopropylaIanyl]hydrazide; 

N-[2'(NK7clopropyl-N-<2-inethyipropyl)aimno]thiaz^^ 

hydroxymethylbenzoyl>L-PK:yclopropylaIanyl]hydrazide; 
5 NKN-benzothiophen-2-ylcarbonyi-L-pK:yclopropylalanyI)-N4^^ 

niethylpropyl)aniino]tMazol-4-ylcarfoonyI]hydrazide; 

N-[2-(N-cyclopropyl-N-cyclopropylmethylanuno)thiazoI-4-ylc^ 

dihydrobeiizofti]:aii-5-ylcaifoonyl)-L<-PK:yclopio^ 

N*[2-[NH:ycloprop^l-N<<2Hnethylpropyl)aiiimo]^ 
10 ylcaibonyl-L-P-reit-butylalanyl]hydrazide; 

N-[2-[N-c7clopiopyl-N-(2-niethylpropyI)anuno 

niethyUii(k>le-2-ylcaiboiiyl)-L-P-rerr4>utylal^ 

N42-[N-cyciopentyUN-<2-iiietfaylpn>pyl)aiiiino]thiazol-4-ylc^^ 

trifiuoroinethoxybeiizoyl)-L-P-€yclopropyIalanyI]hyd]:aztcte 
15 N-[2-[N-cyclope»ityl-^'<2-iiiethylpropyI)ainino]thiazol^ 

piopyioxybenzoyl)-L-P-cyclopropylalanyl]hydiazide; 

N42-[NK:yclcqxropyi-N'<2Hiiediylpn>pyl)ammo]th^ 

pyridinyl)beiizoyl]-L-leacmyl]hydrazide; 

N-[2-[N-cyclopropyl-N-{2-ine%lpropyl)aimno]thiazol-4-ylcarto 
20 mfluoromethylphenyl)thiazol-5-ylcarbonyI]-L-leucinyl]hydrazide; 

N-[2-[NK:yclobutyl-NK2-niethylpropyl)aniino]thiazol-4-ylc^^ 

pyridiDyl)benzoyl}-L-^yclopropylaianyI]hydrazide; 

N~[2-[N'Cyclobutyl-N-(2-niethyipropyl)aimno]thiazol-4-ylcarbonyl^^ 

phenyIoxazol-4-ylcarbonyl>-L-p-cyclopropylaIanyl]hydrazide; 
25 N^2-[N-cyclopropyl-N-(2-inethylprDpyl)aniino]lhiazol-4-yIcai^ 

trifluoroinethylbenzoyl>-L-leucinyl]hydiazide; 

N-[2-iN-<:yclopropyl-N-(2-methylpropyl)aniino]thia2ol-4-ylca^ 

dihydtobenzofuian-5-ylcaitK>nyl)-L-leucinyl]hydrazide; 

N-<N-4)enzothia2ol-^ylcart)onyl-L-leudnyI)-N-[2-[NK:yclopr^^ 
30 iiiethylpropyl)ainmolthiazoI*4-ylcarbonyl]hydrazide; 

N<N4)en2X)thiophen-2-ylcaibonyl-L-leucmyl)-N-[2-[N<yclopr^^ 

inethylpropyl)aniino]tfaiazoi-4-yicarbonyi]hydnizi 
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N-[2-[N-cyclopropyl-N-(2-methylpropyl)aniino]thia2ol-4^^ 
pbenyloxazol-4-yica]ix)nyl)-L-leucinyl]hydrazide; 
N-[2-[N-^clobutyl-N-<2-me%lpropyl)aiiiino]thia2ol^ 
2-yIcaifoonyl)-L-ieiicinyl]hydrazide; 
5 N-[2-[N-^lolmtyll-N-(2-niethylpropyl)aimno]thi^^ 
dihydrobenzofuran-5>ylcarbonyl)-L-leucinyl]hydrazide; 
N-[2-[N<:yclolwtyl-N-(2-inethylpropyl)ainino]thiazol^^ 
2'-ylcarfoonyl>>L>leucinyl]hy(lrazide; 

N<N-benzDthiophen-2-ylcarbonyl-I^leucinyl)-N42-[N-<yclobut^ 
10 inethylpropyl)aimno]thiazol'-4-ylca]i)onyl]hydraztde^ 

N42-[N-cyclopropyl-N-(2-niethylpropyl)ainino]thiazDl-4-ylc^ 

phenyIiimdazol-4-ylcaTbonyI)>L4eucinyI]hydrazide; 

N-[2-[N-cyclopropyl-N-(2-metfayIpropyl)aiiiino]thia^^ 

trimethoxybenzoyi)-Meuciiiyl]hydrazide; 
15 N42-[N-cyclopropyl-N<2-ine%lpiopyl)aiiimo]thiaz^ 

fluoroiiidole-2-ylcaii>onyl)-L-leiicinyI]hydrazide; 

N42-[N-cyclopropyl*N-<2-wthylpropyl)aimno]thiazol-^^ 

hydroxymdole-2-ylcarbonyi)-L4eucmyl]hydrazide; 

N-{2-[N-cyclopiopyl44-<2-ine%lpiopyl)aimno]thiaz^ 
20 ylcarbonyI-L-p<yclopn^ylalanyl)hydrazi(te; 

N-[2-[N-^ciopn>pyI-NK2-ine%]propyl)aniino]thiazol-^^ 

yicarbonyl-L-P-cyclopropylalanyOhydrazide; 

N<N-benziinidazol-5-ylca]i>onyl-L-p-cyclopropyIala^^^ 

iiietliylpiopyI)ainino]thiazol-4*ylcaifoonyI]bydiazi 
25 N-[2-[NH:yclopropyl-NK2-mediylpropyl)ammolthiazol^^^ 

fluoroiiidoIe-2-ylcaibonyl>L-^yclo[TOpylalanyl]hydcazide; 

N42-[N-cyclopropyl-N-(2-methyIprqpyl)aim 

phenylthiazDl-5-ylcaibonyl)-L-P-cyclopropylalanyl] 

N42-[N-<:yclopiopyl-NK2-inethylpropyl)aiiimoltl^^ 
30 ptienyloxazol-4-ylcafbonyl)-I^p^yclopropylalanyI]^^ 

N42-[NK7claiiropyl-N-<2-wethylpiopyl)aiiiino]t^^ 

niethoxyquinoIiii-2-ylcaibonyI>-L-P<yclopropyl^^ 
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N-[2-[N<yclopropyl-NK2-niethylpropyl)amino]thiazol-4-ylcart)ony 
diinethoxyindole-2-ylcarbonyl)-L-P<yclopix)pylalanyl]hydra2dde; 
N-[N^5-chloroindole-2-ylcaitonyl>L-P-cyclopropylalanyU^^ 
methylpropyl)aiiiino]thiazol-4-ylcaibonyI]hydrazide; 
5 NKN-benzothiazoI-6-ylcarbonyl-L-PK7clopropyIalanyl)-N42-[N<yd^ 
methylpropyl)airano]thiazol'4-ylcarbonyl]hydrazide; 
N-[2-[N<ycIopropyl-N<2-metfiylpropyl)aniino]thia2»l-4-y 
flurorbenziinidazol-2-yIca]iK>nyl)-L-PK:yclopropylalanyl]hydrm 
N-[2>[NK:yclopropyl-N-<2-niediylpiopyl)ainino]thiazol-4-ylcaito 

10 ylcaibonyl-L-^ycIopropylalanyOhydrazide; 

N-[2-[N<yclopn)pyl-N-(2-niethylpn)pyl)aniino]thia2ol-4-ylcajton 
inethoxybenzofuran-2-ylcaibonyl)-L>P'Cyclopropyialanyl]hydrazide; 
N-[2-[N'<:ycIopropyl-N<2-inethylpropyl)anrino]thia2ol-4-ylcaii>onyi]-N- 
inethoxybenzofuran-2-ylca]i>onyl)-L-^yclopropylaianyl]hydi^ 

15 N-[N<S-chlon>benzofu]an-2-ylcarbonyl)-L-P<y 

(2-methylpFopyl)aiiuno]thiazol-4-ylcarbonyl]bydrazide; 

N-[2-[N'<:ycIopiDpyl-N<2-inethylpropyi)amino]thiazol'4-ylcarfoonyl]-^^ 

trifluoroinethoxybenzoyI>-L-leucinyl]hydrazide; 

N-[2-[NK:yclopropy l-N<2-methy Ipropy l)amino]thiazol-4-ylcaibonyl]-N -[^ 1 - 
20 itiethylindole>2-ylcad>onyl)>L-leucinyl]hydrazide; 

N-[2-|NK;yclopropyl-N-(2-methylpn)pyl)aimno]thiazol-4-ylca^ 

methylindole-2-ylcarbonyI>-L-leucinyl]hydrazide; 

N-[2-[N<yclopropyl-N<2-methylpropyl)arnino]thia2ol-4-ylcarbonyll-^^^ 

inethoxyindole-2-ylcartx)nyl)-L-leucinyl]hydra2ide; 
25 N-(N-beiirofuran-2-ylcarbonyl-L-leucinyl)-N-[2-[N-c^^ 

methyIpn>pyl)aniino]tliiazo]-4-ylcaibonyl]hydrazide; 

N-|N-(2-chlon>-3,4-diiiielhoxybeiizoyl)-L^^ 

methylpropyl)aniino]diia2ol^ylcarbonyl]hydiazide; 

N-[2-(N<yclopropyl-NK2-niethylpropyI)ainino]thiaTO^ 
30 iiiethoxyindole-2-ylcaibonyl)-L->^-cyclopropylalanyl]hydrazide; 

N-[2-|N<ycIopropyl-NK2-iiiethylpiopyl)aii]ino]thiazol-^^ 

ylcarbonyl*L-^-cyclopropylaianyl)hydTazide; 
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N-[2-[NK:yclopropyl-NK2-methylpropyl)aininoJtliiazol^^ 

ylcarbonyl-I^^yclopropy lalanyOhydrazide; 

NKN-benzofuran-2-ylcari>onyl-L~P-cyclopropyl^^ 

inethylpropyl)aniino]thiazol-4-ylca]iK)nyl]hydiazide; 

N-[2-[N-€yclopropyl-NK2-roethylpropyl)ainino]tIuazol-4^^ 

pym>iidinyI)nicotinoyl]-L-leucinyl]hydrazide; 

N-[2-|N<yclopn)pyl-NK2-niethylpropyl)animo]thiazol-^^ 

phenylthiazol-5-yIcarbonyl)-I^leiK:tnyl]hydrazide; 

N-^NK5<hloiobenzofiiran-2-ylcarbonyl)-L-leuci^^ 

inethyipn)pyl)aininoltfaiazol-4-ylcartx>nyl]hydrazide; 

N-[2-[N<yclopropyl.NK2-methylpropyl)aimnolthiazol-^^ 

iiiethoxybenzofaran-2-ylcarfoonyl)-L-ieucinyl]hydrazid^ 

N-<N-*en2iimdazol-5-y!carbonyl-L4eucinyl)-N'-[2-[NH:yc^^^ 

niethyipn>pyOamino]thiazol-4-ylcarbonyl}hydrazide; 

N-[2-[N-cyclopropyl-NK2-methylpropyl)aniino]thiazol-4-yIcailx)nyl 

diiiiethoxyindoIe-2-ylcaifooDyI}-I^leacmyl]hydi^ 

N-[N-<5KWoroindole-2-yl<affbcinyl)-L.leucinyl>^^ 

methylpropyl)aimno]diiazoI-4-yIcaiix)nyl]hydrazu^ 

N-{2-[NH:yclopropyI-N-<2-iiiethyIpropyl)aniino]thia^ 

inethylbeiizoyl)-L-leiicinyI]hydrazide; 

N-[N-[2K2-chlorophenyIH-iiiethylthiazo!-5-ylcar^ 

N«<2-iiKtfaylpnqpyl)axiiino]thiazoi-4-ylca]ix^ 

N-[2-[N-cyciopropyl-NK2-iiiethylpropy])animo]thiazDl^^ 

n]ethoxyiiidole-2-ylcarbonyl)-L-P-cycIopropylaianyl]h 

N-[2-[N-cyclopiopyl-N<2-methylpropyl)aiiimo]du^ 

trifluoroiiiediylphenyI)thiazoI-S-yicaibonyl]-L^^ 

N*[2-[N'<:yclopropyI-N-<2-ine%lpiopyl)aimno]Cfai^ 

trifluoimiiethyI-4nazabenz0diiopheii-2-ylcailx)nyl)^^ 

^K2-{NH7clopropyi-NK2-methylpropyl)aInino]tlu^ 

trifluoroii)ethyIoxazol-4-ylca]ix>nyI)-I^leucm 

N424NHgrclc^pyl-N<2-niediylpiopyl)anmo]thiazo^^ 

nietitoxyqiiino[m-2-ylcaibonyl)-I^leiicmyl]^^ 
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N42-[N<yclopropyI-N-(2-inethylpropyl)ainino]thia2ol-4-yI^ 
4,5-methylenedioxybenzoyl)-L4eucinyi]hydraztde; 
N'[2-[NK:yclopropyl-N-{2-inethylpropyl)amino]thiazol-4-^ 
ylcarbonyl-L-leucinyI)hydnizide; 

N-[2-[N-cyclopropyl-NK2-niethylpropyl)animo]thiazol-4-ylca^ 

methoxybenzofitTan-2-y!caitonyl)-L-leucinyl]hydT^ 

N-|TN-<3-chlorobeiizothiophen-2-ylcarbonyl)-L-leucm^ 

iiiethylpiopyI)aniino]tfaiazoI-4-yica]iK>nyl]hydiazide^ 

N-[2-[N-cyclopropyl-NK2-iiiethylpropyl)aniinoltMa2ol-4-^^ 

ylcarbonyi-L4eucinyl)hydtazide; 

N42-[N-cyclopropyl-N-(2-iiiethylpropyl)aimno]ihiazol-4-ylcarbon 

niethylthiopliene*2-ylcaifoonyl)-L-IeucinyI]hydrazide; 

N-[2-[N-cyclopropyl-N-<2-niethylpropyl)aniino]thiw^ 

dimethoxymcotmoyl)^P<:yclopiopylalanyl]hydxazi^ 

N-[2-{N-cyciopropyl-N-<2-niethylpropyl)aimno]tfaiazo 

pyridmyl)tliiopheii-5-ylcaitx>nyl]-L-P-cyclopropylalanyI]hy 

>l42-[N<yclopropyl-N-<2-niethylpropyl)ainino]tf^^ 

ineEcaptopyridinylniethyl)faran-5-ylcaibon^ 

N^24N-<:yclopropyI.N-(2-niethylpiopyl)amino]thia^ 

ylcaibonyl-L-leudnyOhydrazide; 

N42*[NH:yclopropyl-N<2-nie%lpropyl)aiiiino]thiazol^yIcar^ 

ii»diyltliiazol-4-yl)thiazoI-5-ylcarfoonyl]-L4eud^ 

N-{24N-cyclopn>pyl-N-<2-inethylpropyl)aniino]thiazol^^ 

pycTolyl)benzothiazol-^ylcaibQnyl]-L4eucinyl]hy^ 

N^24NH:yclopn)pyI-N<2-meihylprq)yl)aiiimo]thi^ 

dichloiobeiizoylH^-P-cycI(^pylalanyl]hydnm 

N-[2-[N-<:yclopropyl-N-(2Hiiethylpropyl)ainino]tfaia^^ 

methanesoIfonylben2oylVL-P-cyclopwyylalanyl]hyd ra 

NH[24N-cyciopropyl.NK2Hnethylpropyl)aiiiin 
trifIuQnmiethyloxazoi-4-ylcaibonyI)-L-^ 
N<{N42K2H:ld(m>phenylHHnEiethylth^ 
cyclopn9yI-N-<2Hnethylpropyl)aiiimo]thiazol-4-ylcaibon^ 
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N-[2-[N<yclopn>pyi-N<2-niethylpn)pyl)aniino]thiazol^ 
diinethoxybeiizoylVL-^ycIohexylalanyl]hydrazide; 
N-[2-[NK:ydopropyI'^NK2-inethylpropyl)aiiiino]thiaz^^ 
trifluoroiiietbyl-4-azabenzothiophen-2*ylcaibonyl)-L-leucm 
5 N-[2-[N-cyclopropyl-N-{2-methylpn)pyl)attunolthia2ol-^^ 
dimethoxynicotinoyI>L-leucinyl]hydiazide; 

(2S)-NKN-benzodioxan-2-ylcarbonyNL-PH:ycIopropylaianyl>^^ 
[nethylpropyi)anuno]thiazol-4-yicaibonyI]hydrazide; 
N-[2-[N-cycloprapyI-NK2"niethylpropyl)amino]thiazol-^ 
10 pyiidinyl)thiophen-5-ylcarbonyl]-L-leucinyl]hydrazide; 
N-[2-[NK:yclopropyl-NK2-iiiethylpropyl)aniino]thiazol-^^ 
leucinyOhydrazide; 

N-[2-[N-cydopropyl-N-(2-inethylpropyl)aiiiino]thia2ol-4-ylc^^ 
nK>cphoiino)pyriinidin-S-ylcaiix)nyl]-L-P-cyclopn)pylal^ 

15 N-[2-[N<:yclopropyl-N-(2-niethylpn)pyl)aininolthia2ol-4-^^ 
inethylthiazoI-4-yl)thiazoi-5-ylcaibonyI]-L-PK7clopropyl^^ 
N-[2-[N-cyciopropyl-NK2-niethylpropyI)aniino]thia2ol-4-ylcar^ 
pynolyl)benzothiazol-^ylcait>onyl]-l^^yclopn>pylalanyl]hydr^ 
N-[2-[N-cyclopropyUNK2-roethylpn)pyl)aniino]thiazol-4-ylcarb^^^ 

20 irifluoroniethoxyiiidoI-2-ylcarbonyl)-L-P-cyclopropylalanyl]hydra^ 
N-[2-[NK:yclopropyl-N-(2-methylpropyl)aiiiino]thiazol-4-ylcar^ 
py]ToUdino)pyriiiiidin-5-ylcaitonyI]>L-P-cyciopn)pylalanyI]hydi^ 
N'<N-4>utyryl-L4ei]cmyI)-N-[2-|N-<yciop]x>pyl-N-(2~i^ 
ylcarbony]]hydrazide; 

25 N-[2-|N<yclopropyl-N-(2-ine%lpn)pyl)anuno]thiazol-4-ylcaib 
methyIbutyryI>-L-leucinyI]hydrazide; 

N42KN<yclopropyl-N-cyclopropylniethyiamino)thia2ol-4-ylc^^ 
diniethoxybeazoyl>-L<cyclohexylglycinyl]hydrazide; 
N-[2-[N-cyclopropyl-NK2-inethylpi^yl)ainino]thia^ 
30 b]thiophen>2-ylcaibonyl-L-leucinyl)hydrazide; 

N^N-<5-ren-*utyI-3Hmethylthieno(23-b]thiophen-2-yl(^^ 
cydopropyl-N'<2Hiietbylpiopyl)ainino]thiazoI-4-ylca^ 
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N-[2-[N-<:yclopropyl-N-(2-methylpropyl)aiiiino]thiazol-4^^ 

diniethylainino)ethyl]-N-methylanimo]pyriiiudi^ 

cyclopiopylalanyl]hydiazide; 

N-[2-[NK7clopn>pyl-N-(2-niethylpropyl)aiiiino]thiazol-^^ 

thiadiazol-5-yIoxy)benzoyl]>L-leucinyl]hydrazide; 

N-(2-[N-cyclopropyl-N<2-methylpropyl)ainino]thiazoI-4-yk 

dimethoxybenzofuran-2-ylcari)onyl)-L-P-cyclopro^ 

N-[2-[N-K:yclopropyl-N<2-methylprDpyl)aiiimo]tMazol-4-^ 

triflouormethylphenyl)oxazol-4-yIcaibonyl]>L-leucinyl]hy^^ 

N-[2-[N-<:yclopropyl-NK2-methylpropyl)amino]thia2ol-4-ylc^ 

trifluoroniethylpyridin-2-yl)thiazol-5-ylcarbonyl]-L-leucinyl^^ 

N-[2-[N^yclopropyl-N-<2-iiiethylpn)pyl)animo]thia2ol^ylcar^ 

t]ifluoron]ethyiphenyl)thiazoi-5-ylcaitK>nyl]-L4eudnyl]hyd^ 

N-[2-(N-<7clc^pyl-NK2-meihylpropyI)anuno]thia2ol^ylc^ 

diinethylaiiuno)ethoxy]-4-methoxybenzoyI]-L-^yclopro^ 

N42-[N-cyclopropyl-NK2-methylpropyl)ainmo]thia2ol-4^^ 

morpholino)ethoxy]benzofuran-2-ylcarbonyI]-L-pK:yclopropy 

N-[2-[N-<7clopropyI-N-(2-niethylpropyl)aimno]thia2ol-4^^ 

tUenyl)tfaiazol-5-ylcarbonyi]-L-leucu!yl]hydiazide; 

N-[2-[N-cyclopropyl-N-(2-inethylpropyl)aiiuno]thiazol^ylcar^ 

diiDethylaniino)ethoxy]-4-inethoxybeiizoyl]-L-^^^ 

N^2-[N<yclopropyl-NK2-inethyIpropyl)aiiiinolthia2ol^ylc^ 

dmiethyIamino)ethoxy]benzofuran-2-ylca^ 

N^2-[N-cydopiopyl-N-<2HTOthylpn)pyl)amino]thia2ol^^ 

piperidinyl)ethoxy]beiizofuian-2-ylcaii>onyl]-L-P-^ 

N^2-tN-cycIopropyl-NK2-methylpiDpyl)ainino]thiazol-4.ylcar^ 

b]tluophen-2-ylcaiixmyl-L*P-cyclopn>pylalanyl)hydrazide; 

N^2-[NK:yclopropyl-N-(2-methylpropyl)ainino]thiazol^^ 

triflaoitmietliylpyridin-2-yI)thiazol-5-ylcaA 

N-[2-[NK:yclopropyl-NK2-ra&%lpropyl)aiiimo]thia2ol^^ 

diiiiethoxybeiizofuian-2-ylca]i>onyl)-L-Ieacm 

N42-[NK:yclopropyl-N'<2-inethylprDpyl)ainino]th^ 

iiioipholmo)pyriimdin-4-ylcarfoonyl]-L-PK^ 
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N-[2-[N-cyclopn)pyl-N-<2-niethylprDpyl)aimno]thiazol-4-ylc^^ 
pipei^nyl)pyninidin-4-ylcarbonyI]-L-pK:yclopropylala^ 
N42-tN<yclopropyl-N-<2'methylpropyl)ainino]thia2oi-4^^ 1 - 

piperazinyl)p3rnniidui-5-ylcarbonyl]-L-pK:yclopn>py]alanyl]h 
5 N-[2-|N-^clopiopyl-N-(2-methylpropyl)ainino]thia2ol^ 
diinethylainino)ethoxy]beiaofuran-2*ylcartK>nyl]-L-leuc^ 
N-[2-[N-cyclopropyl-NK2-inethylpropyl)aimno]thiaM 
piperidinyl)ethoxy]beiizojfuran-2-ylcariK)nyl]-^^^ 
N-[2-|K-cyclopropyl-NK2-inediylpropyl)amino]thiaz^^ 
10 dim&thylainino)ethoxy)benzofuran-2-yic^^ 

N-[2-[N-cyclopropyl-N-{2-methylpropyl)anuno]thiazol^ylcarbon 

dirnethylaimno)ethyl]-N-inethylainino]pyhiiiidin-4-ylc^ 

cyclopropylalanyi]hydrazide; 

N>[2-(2-benzyloxyphenyl)thiazol-4-ylcarbonyl]- N42-( l-naphthyl)thiazol-4- 
15 ylcarbonyl]hydrazide; 

N-[2-|NK7clopropyl-NK2Hnnethylpropyl)aniino]thiazol-4^^ 

diniethylaniino)ethoxy]benzofura]>2-ylcarbonyl]-L-P<yclopropylaiw 

N-[N<5K:arboxymethoxybenzofdiM-2-ylcarbonyl)-L-p-cy 

cyclopropyl-N<2-inethylpropyl)araino]thiazoI^ylcarbonyl]bydrazide; 
20 N-[2-[NK;yclopropyl-N-(2-methylpropyl)ainino]thiazol^ylcar^ 

moipholino)ethoxy]benzofuran-2-ylcarbonyl]-L-leuciny!]hyd]^ 

N-[2-[NK:yclopropyI-N-(2-inethylpropyl)aimnolthiazol^ylc^ 

piopylenedioxy)beiizoyl]-L-leucinyl]hydrazide; 

N-[N-<7-carboxyii]ed)oxybenzofuraii-2-ylc^^ 
25 cyclopropyl-N-(2-niethyIpiopyl)aniino]thiazol-4-ylcarbonyl]hyd^ 

N-[2-[N-<:yclopropyl-N<2>niethylpropyl)aimno]thiazol^ylcarbonyU 

triflouonneihylpheriyl)oxazo!-4-ylcarfoonyl]-L4eucinyl]hydi^ 

N-[2*[NK:yclopn»pyl-N-(2Hnediylpiopyl)ainmo]tlua^^ 

m(xpholino)ethoxy]bcmzofuaii-2-ylcai^ 
30 N-[N-<5K:arboxybenzofiiraiH2-yl(wtx>nyl)-L-^ 

(2-inethyiprDpyl)aitiino]duazol-4-yl(»rt)onyl]h^ and 

N-{N-<7-<:aiboxyiiiethoxybeiizofunm^ 

inethylpnq>yl)ainino]tiiiazol-4-yl(»rtx>nyl]h 
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6. A pharmaceutical composition coiiq>rising a compound according to Claim 1 and a 
pharroaceuticaily acceptable cairifer^ diluent or excipient 

5 7. A pharmaceutical composition comprising a conqiound according to Claim 5 and a 
pharmaceutically acceptable carrier, diluent or excipient. 

8. A method of inhibiting a protease selected from the group consisting of a cysteine 
protease and a serine protease, comprising administering to a patient in need thereof an 

10 effective amount of a compound according to Qaim 1 . 

9. A method of inhibiting a protease selected from the group consisting of a cysteine 
protease and a serine protease, comprising administering to a patient in need thereof an 
effective amount of a compound according to Claim S. 

15 

10. A method according to Claim 8 wherein said protease is a cysteine protease. 
1 L A method according to Claim 9 wherein said protease is a cysteine protease. 

20 12. . A method according to Claim 10 wherein said cysteine protease is cathepsin K. 

13. A method according to Claim 1 1 wherein said cysteine protease is cathepsin K. 

14. A method of treating a disease characterized by bone loss comprising inhibiting 
25 said bone loss by administering to a patient in need thereof an effective amount of a 

compound according to Claim 1. 

15. A method according to Claim 14 wherein said disease is osteoporosis. 
30 16. A method according to Claim 14 wherein said disease is periodontitis. 

17. A method according to Qaim 14 wherein said disease is gingivitis. 
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18. A method of treating a disease characterized by excessive caitilage or matrix 
degradation comprising inhibiting said excessive cartilage or matrix degradation by 
ad m i ni stering to a patient in need thereof an ef jfecti ve amount of a conqx>und accoiding to 
Claim 1. 

5 

19. A method according to Claim 18 wherein said disease is osteoarthritis. 

20. A method according to Claim 1 8 wherein said disease is rheumatoid arthritis. 

10 21. A method of treating a disease characterized by bone loss comprising inhibiting 
said bone loss by administering to a patient in need thereof an effective amount of a 
compound according to Claim 5. 

22. A method according to Claim 21 wherein said disease is osteoporosis. 

15 

23. A method according to Claim 2 1 wherein said disease is periodontitis. 

24. A method according to Qaim 2 1 wherein said disease is gingivitis. 

20 25. A method of treating a disease characterized by excessive cartilage or matrix 
degradation comprising inhibiting said excessive cartilage or matrix degradation by 
administering to a patient in need th^eof an elffective amount of a compound according to 
Qaim 5. 

25 26. A method according to Claim 25 wherein said disease is osteoarthritis. 

27. A method according to Claim 25 wherein said disease is rheumatoid arthritis. 

28. A conqK>und selected from the group consisting of: 

30 

3-(6-methyl)pyridylcarbinol; 
L-^reit-butylalanine methyl ester, 
P-isocyanato-LnP-reit-butylalanine methyl ester. 



154 



wo 99/66925 



PCT/US99/14561 



N-(6-inethyl-3-pyridinylinethoxycarbonyl)-L-P-rm4^ methyl este; 

NK6-methyl-3-pyridinylinethoxycarbonyl)-L-P-rm-batyl 

N-cyclopropylroethylcyclopropylainine; 

N-tenzoyl-NV:yclopix>pyl-N'-cycIopropylinethylthioucea; 
S N-cyclopropyl-N-cyclopropylmetiiylthioixrea; 

ethyl 2KN'Cyclopn^yl-N-€yclopropylniethylaiiiino)thiazole-4-^^ 

N42KN<:yclopropyl-N<ycIopn>pyfanethylaimno)thiazol-4-ylcarto 

ethyl 6-pbenylmcotmate; 

6-phenylnicotmic acid; 
10 N-cyclopropyl-N-(2-iiiethylpropyl)aniine; 

N-benzoyI-N*-cyclopropyl-N*-(2-inethylpropyl)thiourea; 

N-cyclopropyl-N-(2-inethylpropyl)thioui:ea; 

ethyl 2-[N-cyclopropyl-N-(2-inethylpropyl)aiiiino]thia2oIe-4-ca^ 

N"[2-[NK:yclopropyl-N-(2-methylpropyl)amino]thiazol^ylcarto 
15 N'<N-fcrr-butoxycart>onyl-L-leucinyl)-N-[2-{N-cyclopropyl-N^^^ 
. methylpropyI)aniino]thiazoi^yIcarfooDyl]hydrazide; 

N-[2-(NK:yclopropyl-N-(2-niethylpropyl)aniinolthia2ol-4-ylc^^ 

ieiicinyl)hydrazide; 

N-(2-pyridinylniethoxycarbonyI)-L-P-ferT-butylalanine methyl ester, 
20 N-(2-pyridinylinethoxycarbonyl)-L-P-fm-butylalanine; 

4-carboroethoxyphenylboroiiic acid; 

methyl 4-(2-pyridinyl)benzoate; 

4-(2-pyridinyl)benzoic acid; 

ethyl 2-(l-naphthyl)thiazole-4-carboxylate; 
25 2-( l-naphthyl)thiazole-4-ylcaifoonylhydi:azide; 

NKN-rm^)utoxycaibonyl-L-leucinyl)-N'-[2<l-naphthyl)thia2^ 

N<L4eacinyl)-hr-[2K l-naphthyI)thiazol-4-ylcarb(myl]hydxaztde^ 

N-rm-4mtoxycaifoonyl'L-^-fert4>tttylalaiune; 

NKN-fm-butoxycaibonyl-l^P-ferf4mtylalanyi)-N-[2-(N<yclopropyl-N^ 
30 methylpn>pyl)ainino]thiazDl-4-ylcarbonyllhydrazide; 

NKl^r«/t4iutylalanyl)-N*42-[N'Cyclopropyl-N-(2-raethylpro^^ 
ylcarbonyljhydiazide; 

N-<2-methyl-3-pyridinylmethoxycaibonyl)-L'p-rm-butylalaiune methyl est^; 
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N<2-4n^yI-3-pyridinylniethoxycarix>nyl)-L-p-re^ 
2K2-<Uorophenoxymetbyl)thiazol-4-ylcaibonyIhydiazt 
N*<r/cIopentyl-N'<2-niethylpiopyI)aimne; 
N'4ieiizoyl-N*-cydopentyl-hr-(2-inethylpropyl)^ 
5 N-<:ycIopentyl-N-(2-roethylpropyl)thioiiiea; 

ethyl 2-[NK:yclopentyl-N>(2-inethylpiopyl)amino]thiazole-4-caibo 
N-[2'[N<yclopentyl-N>(2-methylpiopyl)ainino]thiazol-4-ylc^^ 
N'<N-^«rr4ratoxycarix)nyl-Meucinyl)-NH2-)N-cyclopropyl-N- 
cyclopn>pylnietfayiamino)thiazol-4-ylcaibonyl]hydra^ 
10 N-[2'<N-cyclopropyl-N-cyclopropyIii]entbylaniino)thiazol-4^ 
leuciiiyl)hydrazide; 

(S)-2-fefT-butoxycarbonylaininopent-4-enoic acid; 
N-rm-butoxycarbonyl-L-P-cyclopropylalanine methyl ester; 
N-rerr-butoxycarbonyl-L-P-cyclopropylalanine; 
15 NKN-feft-lmtoxycaibonyl-L-pK:yclopropylalanyl)-N'-[2-)N-<yclopn)pyl-N- 
cycIopropylmethylaimno)thiazo]-4-yIcarbonyl]hydrazi€ie; 
N<L-^-cycIopropylalanyl)-N-[2-<N-cyclopropyI-N-cyclopropylmenthylan^ 
ylcarbonyl]hydrazide; 

N-<N-terf-butoxycarbonyl-L-leucinyl)-N-[2-[N-cyclopttityl-N-(2- 
20 inethylpropyl)amino]thiazol*4-ylcaibonyl]hydrazide; 

N-[2-|N-cycIopentyl-N'<2-methylpropyl)aiiiinolthiazol-4-ylcarbony 
leucinyOhydrazide; 

N-(N-fm-4mloxycarbonyl-L-P-cyclopropylalanyl)-N-[2-|N-<^ 
methylpropyl)aiiiino]thiazol-4-ylcarfoonyl]hydrazide; 
25 NKI^PH:yclopiopylalanyl)-N42-[NK:yclopropyl-N-<2-iiiethylpiopyl^ 
ylcaibonyl]hydrazide; 

NKN~tert-4>utoxycaii)onyl-L-P-cyclopropylalanyl)-N42-[N-H:ycto 
inethylpnq>yl)aimno]thiazol'4>ylcaibonyI]hydiazide; 
N-[2-[N<yclopentyl-NK2-mediylpropyI)aimno]thiazol-4-ylc^^ 
30 cyc!opropylalanyI)hydrazide; 

N-<:yclobutyl-N-<2-4nethylpTopyI)ainiiie; 

N-4>eDZoyI-N**cyclobutyl-NH2*iiiethylpmpyl)thiou]:ea; 

N-cyclobatyl-N-(2-iii^ylpiopyl)thiouiea; 
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ethyl 2-[N<yclobutyl-N'<2Hnethylpropyl)amino]thiazole-4<ai1>o^ 

N-[2-[NK:yclobutyl-NK2-iiiethylpropyl)aiiiino]thiazol-4-ylc^^ 

L^P-cyclopropylalanine methyl ester; 

p-isocyaiiato-L-P-cycl(q>ropylalaiune methyl est^; 
5 NK2-pyridmyhnethoxycaibonyl)-L-P-cyclopiopylalanine methyl ester; 

N'<2-pyridmylmethoxycarbonyl>I^P-cyclopiopylalanine; 

N-(Nrrerr-butoxycaibonyl-L4eacmyl^N*-[2-[N-^clobu^^ 

methylpropyl)amiiio]thiazoI-4-ylcarbonyi]hydrazide; 

N-[2-[N-^lobutyI-N-<2-methylpcDpyl)amino]thiazol-4-ylcaite 
10 leiicinyl)hydrazide; 

N<N-^n-batoxycarbcmy]-L-^yclopn>pylalanyl)-N-[2-[N-cyclobutyl^^ 

methylpn>pyl)amuioltfaiazol-4-yIcart>onyl]hydnizide; 

N-[2-[NK:yclobiiiyI-NK2-methylpropyl)amino]thiazol-4-ylca^ 

cyclopiopylalanyl)hydrazide; 
15 N<N-l^lt-butoxycaIbQnyl-L-P^cycIohexylaIanyl)-^^^ 

methylpn>pyl)amino]thiazol-4-ylcarbonyl]hydFazide; 

N-(L-P-cyclohexylalanyl)-N'-[2-|N-<yclopropyl-N-<2-methylpiopyl^ 

ylcaibonyl]hydraztde; 

ethyl 2-(4-rooipholino)pyrimidine-5-caiboxylate; 
20 2-<4-morpholino)p3rrimiduie-5-carboxylic acid; 
ethyl 2-(l-pyrTolidino)pyrimidine-5-carfooxylate; 
2-(l-pynoUdino)pyrimidine-5-carboxylic acid: 

N-<N-rm-butoxycarbonyl-L-P-cyclohexylglycinyl)-N-[2-)N-cyclopropyl-N- 
cyclopn>pylmethylamino)thiazol^ylcarbonyl]hydrazide; 
25 NKL-P-cyclohexylglycinyl)-N-[2-<N-€yclopropyl-N-cyclopropylmenthylai^ 
ylcarfooDyl]hydiazide; 

ethyl 2-IN-[2KNJ^Kiimethylamino)ethyl]-N-methylamino]pyri^ 
2-[N-[2<NJ><l-^limethylamino)ethyI]-N-methylamino]pyrimidine^^ 
ethyl 5-hydroxybenzofiiran-2-carboxylate; 
30 ethyl 5-[2'(4-morpholino)ethoxy]benzofuran-2-carboxylate; 
S-[2<4-morpholino)ethoxy]benzofuran-2-carboxylic acid; 
ethyl 5-[2KNJ4'<liniethylamino)ethoxy]benzofuran-2-carboxylate; 
5-[2'<N^Klimethylamino)ethoxy]benzofuran-2-caib^ acid; 
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ethyl 5-[2-<I-piperidinyl)ethoxy]benzofuran<2-<:arboxyla^ 
5-[2-<l-piperidinyl)ethoxy]benzofuran-2-caiboxylic acid; 
ethyl 2-(4-rm-butoxycaibonyl-l-pipenizinyl)pyriinidine-4K:aA 
2-(4-rerr4>utoxycarbonyl>l-piperazinyl)pyriniidine-4K^ acid; 
5 N-[N-[2-(^terf-butoxycarbony I- 1 -piperaziny l)pyrimidin-4-y Icarbony 1]-L-P- 

cyclopropylalanyl]-N-[2-[NH:yclopropyl-N<2-methylpropyl)ainino]th^ 
ylcaibonyl]hydTazide; 

ethyl 2-(4-r€rf-4>utoxycart)onyl-l-pipera23nyl)pyiiniidine-5-carbox^ 
2-<4-reit-*utoxycarbonyl-l-pipera2inyl)pyriniidine-5-carboxyUc acid; 
10 N-[N-[2-<4-^«r/-butoxycarbonyl-l-pipera2inyl)pyriinidin-5-ylcai^ 

cyclopropylalanyl]-N-[2-[N-<:yclopropyl-N-(2-methylpropyl)aniino]thi 

y lcarbonyl]hydrazide ; 

ethyl 7-hydroxyben2ofuran-2-carboxylate; 

ethyl 7-[2Kl-piperidinyl)ethoxy]beiizofiiran-2K:arboxylate; 
15 7-[2-(l-pipendinyl)ethoxy]benzofuran-2-carboxylic acid; 

ethyl 742-<l^ipendinyl)ethoxy]beiizofuran-2K:aifooxyI^ 

742-<l-i>iperidmyl)ethoxy}beiizofuia]i-2-caiboxylic acid; 

^yl 742-<NJhI-^liiiiethylaniino)ethoxy]b»izofum 

7-[2-<N^-diiiiethylaiiiino)edioxy]beiizofi^^ acid; 
20 ediyl 2-[N-{2KNJ4-<Uniethylsunino)ediyl]-NHmthylaiiim 

2-[N-[2-<NJI-diinethylamino)ethyl]-N-niethyla^ 

2-(l-naphthyI)diiazo]&4-carboxylic acid; 

beni^l 54iydioxybeiizofuFan-2-carboxylate; 

boizyl 5-rerr-biUoxycaiix>nylinethoxybeiizDfuiaii-2-<:ai^ 
25 5-fen-butoxycaib(mylinethoxybenzofii]:an-2-«aiboxylic acid; 

N-{N-<S-rm4mtoxycaibonylmechoxybenzofaraii*2-ylcar^ 

[2-[N-<7cloi»opyl-N-<2-niethylpropyl)aiiiino]thiazol^ 

ediyl 7H]2<lHnciiphoiino)edioxy]beiizofuiaii-2-K»^ 

7-[2KlHiunpholino)ethoxy]b^izofunm-2H»^ acid; 
30 benzyl 7-hydioxybenzofiiiaii-2-carboxylate; 

benzyl 7-^err-4)utoxycarbonylinethoxybenzofuFan-2'<:ai^ 

7-feft4>atoxycarix}nylinethoxybenzofuran-2-caiboxylic acid; 
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N-[NK7-ren-lramycarbonyliiiethoxybmzofuran-2-yIc^^ 
[2-[N-cydopn>pyl-N'<2-niethylpn>pyl)aimno]thi^ 
benzyl 5-inethoxyca]i>onylben2ofuran-2-caiix>xylat^ 
S-inethoxycaitK>nylbeiizofuran>2-caiboxylic acid; 
5 N-[2-[N-cyclopropyl-NK2-methyIpropyl)aimnolthia2ol-4-^ 
inethoxycarfoonylbenzoii]ran-2-ylcarbonyl>L-PK:ycI^^ 
N-[N-<7-ferr-4>utoxycarbonylinethoxyb«i2ofuran-^^^ 
cyclopropyl-NK2-niediylpn>pyI)aimno]tliiazol^ylcarbon^^^ 

10 29. A process of making a compound of Foimala I: 



O 




I 

wherein: 

15 L is selected from die group consisting of:C2.6alkyl, Ar-CQ^alkyl, Het-Co^alkyl, 

CH(R^)NR5r6 CH(R^)Ar, CH(R4)OAr\ and NR^R^; 

X, Y, Z are independently selected from the gjmup consisting of: N, O, S and CR^^, 
provided that at least two of X, Y and Z are heteroatoms and at least one of X, Y and Z is 

N, or one of X, Y and Z is C=N, C=C or N=N and the other two are CR^O or N, provided 
20 that X, Y and Z together comprise at least two N; 

- indicates a single or double bond in the five*membered heterocycle; 

R\ rI, r2, r5^ rIO^ r12^ r16 and rI^ are independently selected from the group 
consisting of: H, Cj^alkyl, C2^alkenyU Ar-CQ^^alkyl, and Het-q).gal]cyl; 

r3 is selected from the group consisting of: C3..^alkyU Ar, Het, CH(R1 ^)Ar, 
25 CH(R1 l)OAr. NR^ 1r12 cH(RJ 1)NR^ 2r13; and 




and are indepradently selected from the group consisting of: C]. 
galkyl, C2.6^0^nyU CijGaJkynyl C3.1 icycloalkyl-q)^-alkyl, Ar-Co.6alkyl, Ar<:2. 
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galkMiyl. Ar-C2-6alIqniyl. Het-Co.6allqfl, Het-C2-6alkenyU Het<:2.6alkynyl, Ci^galkyl. 
optionally substituted by 0r8, SR8, Nr8r9 N(R^c02R; CO2R*, CX)Nr10rI and 
N(C=NH)NH2; 

r6 and R^3 independently selected from the group consisting of: R^^, 
5 r14c(0), r1^{S), r1^(OX and R1^(0)Nr9cH(r15)(CO); 

r7 is selected from the group consisting of: C|.gaUgrUCi.galkBnyUC3. 
6cycloaIi^l-Co^-alkyU Ar-CQjffUkyl and Het-Co.5aIkyl; 

R^ and R^ may be combined to fonn a 3-7 membeced monocyclic or 7-10- 
membeied bicyclic caibocyclic or heterocyclic ring, optionally substituted with 1-4 of Cj. 
10 ^alkyl, Ar<::o.6alkyU Het-C^alkyl, Ci^^alkoxy. Ar-CQ^oxy. Het-CQ^koxy, OH, 
(CH2)i^NR8r9 0(CH2)i-6NR8r9; 

R^andR^ are indqiendently selected from the group consisting of: H, Cj^alkyl, 
C2.6^°yl* Ar-Co-6a*kyl» Het-q).^alkyl. and Rl6Rl7NC2.6an^l; 

R^^ is selected from the group consisting of: Ci_6alkyl, C2^kenyl, Ar-Co.5alkyl» 
15 andHet-C:o-5alkyl; 

conq>rising the step of converting a conq>oimd selected from the group consisting of: 

3-(6-methyl)pyridylcaibinol; 
20 L-P-rerr-butylalanine methyl ester; 

P-isocyanato-L-p-ren-butylalanine methyl ester; 

N-(6-methyl-3-pyridinylmethoxycarfoonyl)-L-P-rerr-butyLalanine methyl ester; 
N-(6-roethyl'3-pyridinylmethoxycarbonyl)-L-P-/«rt-butylalanine; 
N-cyclopropylmethylcyci(^n:opylamine; 
25 N-baizoyl-N'-cyclopropyl-N*-cyclopropylmethylthiouiea; 
N-<yclopropyl-N-cyclopropylmethylthiourea; 

ethyl 2-<N-cyclopropyl-N'Cyclopropylroethylamino)thiazole-4-carboxylate; 
N42-(NK:yclopropyl-N-cyclopropylmethylaniino)thiazol-4-ylcaibonyl]^^ 
ethyl 6-phaiyIniootinate; 
30 6-phenyImcotinic acid; 

N<yclopropyI-N-(2-niediylpropyl)amine; 
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N4)eiizoyl-N'-<:yclopropyl-NH2-n]ethylpiDpyl)thicmi^ 
N-cyclopropyl-N-(2-methylpropyl)thioiiiea; 
ethyl 2-[NK:yclopropyl-N-(2-me%lpropyI)aimno]thiazol^ 
N-[2-[N-<:yclopn>pyl-N-(2-Tnethylpropyl)ainmo]thiazol-4-ylca^ 
5 N<N-rm-butoxycari)onyl-L-leucinyl)-N-[2-[N-cyclopropyl-N^ 
inethylpropyl)amino]thiazol-4-ylcaiix)nyI]hydrazide; 
N-[2-[N<yclopropyl-NK2-me%lpropyl)ammolthia2ol-4-yl^ 
ieucinyOhydrazide; 

N-<2-pyridmylinethoxycaibonyl)-L-^e7t-butylalaiiine methyl ester; 
10 N'<2-i>yridinyhi)ethoxycaii>onyl)-L-^/eit'biitylalanme; 

4-caiboinethoxyphenyIboronic acid; 

methyl 4-(2-pyridinyl)benzoate; 

4-(2-pyridinyl)beiizoic acid; 

ethyl 2-<l<naphthyl)thiazole-4-<:aiboxylate; 
15 2-(l*iiaphthyl)thiazole-4-ylcarbonylhydrazide; 

N-<N-fert4iiitoxycaibOTyl-L-leucinyl)-N-[2-(l-m^ 

N-(LrlellCInyl)-^^-[2Kl-naphthyl)thiazol-4-ylcaxbon^ 

N-4m-lmtoxycarbonyl-L-P-r£it-batylalanine; 

N-<N-feiT4mtoxycaibonyl-L-^fe/t-butylalanyl)-N-[2-^ 
20 methylpropyl)amino]thiazol-4-ylcartx>nyl]hydrazide; 

N-<L-p-len4jatyldanyl)-N-[2-[N-cyclopn)pyl-N-<2-methyl^ 

ylcarbonyllhydiazide; 

N<2HDethyl-3-pyndinyhnethoxycaibonyl)-L-P-rerr-butylalanine methyl esten 

NK2-methyl-3^yhdinylmethoxycarbonyl)-L-P-rm-butylalanine; 
25 2-(2-chlon>phenoxymethyl)thiazol-4-ylcaibonylhydrazide; 

N-cyclopentyl-N-(2-melhylpropyl)amine; 

N-4>eiizoyl-N*-cyclopentyl-NH2'methylpropyl)thioucea; 

N-cyclfq)eiityl-N-(2Haaethylpn>pyl)thioiuea; 

ethyl 24N-cycl(9entyl-N<2-methylpiopyl)amino]thia2ole-«4-ca]^ 
30 N42-[N^clq)entyl-NK2-inethylpropyl)ainiiio]thiazol^ 

N'<N•^n-lmtoxycaIt)onyl-L-leocinyl)-^^-[2*)NK:y^ 

cycIopn>pylmethylamino)thiazol-4-ylcaibonyl]hydrazide; 
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N-[2KNH:yclopropyl-N-cyclopropyIiiienthylanimo)th^ 
Ieucinyl)hydiazide; 

.(SV2-reft-lmtoxyca]1xmylaiiimc^ent«4-eaoi^ acid; 
N-i(err-butoxycaibonyl4^P-cyclopRq>ylalanine methyl ester; 
S N-ieit-butoxycarboiiyI-L-P<yciopiopylalanine; 

N-<N-ieit4>utoxycaib(myl-I^P-cyclopropylalanyl)-N^^ 
cyclopr(q>yliiiethylammo)duazol-4-yIcaibra 
N-(L-p-cyclopn>pylaIanyl)-N*42-<NH:ycIopiopyl-N-^clopi^ 
ylcarbonyl]hydiazide; 
10 N-<N-r£n4)utoxycaifoonyI-L-leucinyl)-hr-[2-[N-^clo^^ 
inethylpropyi)animo]thiazol-4-ylcaifo(myl]hydrazide; 
N-[2-|N-cydopentyl-N-<2-inetliyipiiopyl)aiiiino]^ 
leucinyl)hydrazide; 

N-<N-fen-butoxycacixmyl-L-P-cyclopropylalanyI)-N^^ 
15 iiiethyIpropyl)animo]thiazol-4-ylcaifoQnyl]hydrazide; 
NKt-pK:yclopropylalany!)-^^-[2-[NK7clopropyl-^^ 
ylcaxbonyl]bydrazide; 

N'<N-^m4)utoxycaibonyl-Lr^clopropylalanyl>^ 

niethylpropyl)axnmo]thiazol-4-ylcaib(xiyl]hydrazide; 
20 N-[2-[N<yciopentyl-NK2-^i]ethylpropyi)ainino]thiazol^^ 

cyciopropylalanyl)bydrazide; 

N-cycIobutyl-N-(2Hnethylpropyl)aiiiine; 

N-4>eiizoyI-N*-cyclobatyl-NH2-inetliylpiopyl)thicnirea; 

N-<:yclobutyl-N-(2-methylpropyl)thiourea; 
25 ethyl 2-[N-cyclobutyl-N-<2-inethylpropyl)ainino]thiazole^4-caiboxy 

N-[2-[NH:yclobatyl-N-<2-ixiethylpropyl)aniino]thiazol'4-ylc^^ 

L-p-cyclopropylalanine methyl ester; 

P^socyanato-Lrfkryclopropylalanine methyl ester, 
N-<2iyyridinyhnethoxycaibonyl)-L>P<yclopio^ methyl ester, 

30 N'<2-pyndinylmethoxycaibcMiyl)-L-PH7cIopn^ylala^ 
N-(N-^rt-butoxy(»iboxiyl-L4oicmyl)-NH^^ 
mi^ylinopyl)ammo]thiazDl-4-ylcaibonyl]hydiazide; 
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N-[2-[N-cyclobiityI-NK2-niethyipropyl)ainino]thiaz^ 
leucinyl)hydrazlde; 

NKN-re/r-biitoxycarbonyl.I^PK:yclopn)pylalanyl).N'-[2-^ 
inethylpropyl)aniino]thiazol-4-ylcarbonyl]hydrazide; 
N-[2-[N-cyclobutyl-NK2-niethylpropyl)ainino]diiaTO 
cyclopropyialanyl)hydrazide; 

NKN-rert-butoxy<»rbonyl-L-P-cyciohexylalanyl).N42-[N^^ 
inetfaylpropyl)aniino]thiazol-4-ylcaitx>nyl]hydiazide; 
N-(L-p<yclohexylalanyl>NH2-[NK:yclopropyl.N-(2-ni^ 
ylcarfooDyl]hydrazide; 

ethyl 2-<4-iiK>rpholino)pyiiniidine-5'Caiboxylate; 

2-<4-morpholino)pyriiiudine-5-<:aifooxylic acid; 

ethyl 2-(l-pyrtoUdino)pyriniidine-5^arboxylate: 

2-( l-pyiToUdino)pyriinidine-5-carboxylic acid; 

N-(N-rm4>moxycarbonyI-L-p^yclohexylglycinyl)-hr-[2-)N-^^ 

cyclopropylmethylaniiiio)thiazol-4-ylcaifoonyl]hydraz^ 

N^^cyclohexylglycinyl)-N'.I2-(NK:yclopropyl-N-cycloprDpylmenth^ 
ylcarfoonyl]hydrazide; 

ethyl 2-[N-I2-(N^-<liinethyIaiiiino)ethyll-N-TO 

2-[N42-<NJ!4Kliroethylaimno)ethyl]-N-iiiethylanm 

ethyl S-^ydroxybenzofuian-2-carboxylate; 

ethyl S-[2-<4-ino]pholino)ethoxy]benzofiixan-2'CaEboxylate; 

H2'<4-iiioipholino)ethoxy]baizofuran-2K:acfoo^^ acid; 

ethyl M2-<N,N<Kiiiiielhylaiiiino)ethoxy]baizofb^ 

S-(2-<N J4Kliiiiethykuiimo)ethoxy]beiizoA]iaii-2 acid; 

ethyl 5-[2-<l-piperidinyl)ethoxy]beiizofuian-2<aiboxylate; 

5-[2Kl-pqieridmyl)edioxy]beiizDfuraii-2'C^^ add; 

ethyl 2*(4^err-lmtoxycaitxinyl-l-piperazinyl)pyriimdine-^^ 

2-(4rrm4nitoxycaxboiiyl-l-pipmzinyl)pyrimi^ acid; 

N-{N-[2K4-rm-4Hitoxycait)onyl-l-pipecazinyl)pyr^ 

cyclopropylalanyll-N42-IN-cycl<vropyl-NK2-ii^ 

ylcarbonyQhydiazide; 

ethyl 2-<4-rerr*tmt07^cari>onyl-l-pipeminyl)pyriinidi^ 
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